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TECHNICAL FIELD 

The present invention relates to novel con^jounds which are 2- 
(benzoylamino)benzoic adds and which modulate the activity of peroxisome proliferator- 
activated receptors (PPAR) a and/or y. The said compounds are predicted to be useful in 
the treatment of metabolic diseases, e.g. type U diabetes. 

BACKGROUND ART 

In developed societi«i, chronic diseases such as diabetes, obesity, athaosclerosis 
and cancer are responsible for most deaths. Hiese ailmajts have con^lex causes 
involving genetic, environmental and nutritional fectors. There is evidence that a group of 
closely related nuclear receptors, called peroxisome prolifaator-activated receptors 
(PPARs), may be involved in these diseases. This, together wilii the fact fliat PPAR • 
activity can be modulated by drugs such as flriazolidinediones and fibrates, has instigated 
ahuge researdi effort into PPARs. For reviews on PPARs and their medical significance, 
see e.g. Kersten, S. et aL (2000) Nature 405:421-424; Willson, TM. et al. (2000) J. Med. 
Chem. 43:527-550; Vamecq, J. et al. (1999) Lancet 354:141-148. 

The PPARs were first cloned as the nuclear receptors that mediate the effects of 
synthetic compounds called peroxisome proliferators on gene transcription. It soon 
became clear fliat dcosanoids and fetty acids can also regulate gene transcription through 
PPARs. At the molecular level, PPARs act in a similar manna- to other nuclear hormone 
receptors. First, they bind a specific dement in the promoter region of target genes. PPAR 
and some othor nuclear hormone receptors bmd the promoter only as a heterodimer with 
the Teceptor far 9- cis retinoic add, RXR (retinoid X receptor). Second, they activate 
transcription in response to binding of the honnone (ligand). For the PPARJOCR 
heterodimer, binding of the Ugand of either receptor can activate the complex, but binding 
of botii ligands simultaneously is more potent. 
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Three PPAR isotypes have been identified: a, p (also called 5 and NUCl) and y. 
PPARa (GenBank Accession No. NM_005036) is e^ressed most in brown adipose 
tissue and liver, then kidney, heart and skeletal muscle. PPARy (GenBank Accession No. 
NM_005037) is mainly expressed in adipose tissue, and to a lesser extent in colon, the 
5 immune sj^tem and the retina. PPARP is found in many tissues but the highest 
expression is in the gut, kidney and heart. 

PPARs are Ugand-dependent transcription factors: activation of target gene 
transcription depends on the binding of the ligand to the receptor. Some Kgands are 
10 shared by the three isotypes, such as polyunsaturated fatty acids and probably oxidized 
fatty acids. 

There are two varieties of diabetes. Type I is insulin-dependent diabetes mellitus 
(EODM), for which insulin injection is required; it was formerly referred to as juvenile 

15 onset diabetes. In this type, insulin is not secreted by the pancreas and hence must be 
taken by injection. Type II, non-msulin-dependent diabetes mellitus (NIDDM) noay be 
controlled by dietary restriction. It derives from insufiGicient pancreatic insulin secretion 
and tissue resistance to secreted insuhn, which is coniplicated by subtle changes in the 
secretion of insulin by the beta cells. Despite then: former classifications as juvenile or 

20 adult, either type can occur at any age; NIDDM, however, is the most common type, 
accounting for 90 percent of all diabetes. 

While the exact causes of diabetes remain obscure, it is evidmt that NIDDM is 
linked to heredity and obesity. NIDDM is almost invariably accompanied by 

25 dyslipidenoia, characterized by elevated triglycerides (TGs), VLDL-C and increased small 
dense LDL-C in combination with decreased levels of HDL-C and prolonged post- 
prandial hyperlipidemia. This form of dyslipidemia is highly atherogenic and thus 
represents a major risk factor for the development of premature atherosclerosis and 
coronary artery disease (CAD), which is the major cause of mortality in diabetic patients. 

30 A direct correlation between low HDL levels and incidence of CAD has been identified. 
In addition, this pathological lipid profile or "lipotoxicity" is suggested to contribute to P- 
cell failure and as a consequence impaired glucose stimulated insulin release. 
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Phannacological, genetic and biochemical studies have unequivocally established 
that PPARa and PPARy are key sensors and transcriptional modulators of lipid and 
glucose homeostasis, respectively. Accordmgly, a selective "dual action drugi" that 
selectively binds and activates PPARa and y is hypothesized to mechanistically target &e 
5 two major metabolic abnoimalities observed in type II diabetic patients and thus 

therapeutically intervene with insulin resistance, CAD and possibly also iufipaired insulin 
secretion or P-cell failure. 



Murakami et al. (1998) Diabetes 47: 1841-1847, discloses a thiazolidinedione 
10 derivative which activated both PPARa and PPARy, and restored reduced lipid oxidation, 
when administered to obese rats. It was suggested that PPARa agonism has a protective 
efifect against abnormal lipid metabolism in liver of obese rats. Agents modulating both 
PPARa and PPARy are also disclosed in Shibata, T. et al. (1999) Eur. J. Pharmacol. 364: 
21 1-219; and in WO 99/19313. 
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BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 shows the structure of the ligand-binding doniain of human PPARy, in 
conspleK with the compound according to Example 1 of the invention. 

DISCLOSURE OF THE INVENTION 



It has surprisingly been found that compounds of the general formula I, 
which are substituted derivatives of 2-(bai2oylamino)benzoic acid, exhibits 
25 activity as modulators of peroxisome proliferator-activated receptors (PPAR) a 
and y (PPAR modulators). The term 'TPAR modulator" is intended to mean a 
PPAR ligand that is capable of acting as an activator (agonist), or alternatively as 
an inhibitor (antagonist), in PPAR mediated transcriptional responses. 
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Consequently, in a first aspect this invention provides a compound of the formula I 




or a pharmaceutically acceptable salt or a prodrug form thereoi^ wherein 

Ar is aryl, which is optionally substituted in one or more positions by 
halogen, 
10 cyano, 
nitro, 

C^galkyl, ; , 

Ci_5aIkoxy, 

Ci.6 alkylfhio 
15 fluoromethyl, 

difluoromethyl, 

trifluoromethyl, 

difluoromefhoxy, 

trifluoromefhoxy, 
20 difluoromethylthio, 

trifluoromefhylthio, 

allyloxy, 

aryloxy, or 

arylthio; 

25 

Xis 

a bond, or 

a heteroalkyi chain comprising fi:om 1 to 4 carbon atoms and from 1 to 4 
heteroatoms, or 
30 a formula 



4 



wo 03/004458 



PCT/SE02/01323 




wherein m is 0, 1, or 2, 
nis 0, 1, 2, or 3, and 

Y is a bond, 0, S, NH, NHSO2, NHC(0)NH, or CH=CH; and 
R is a Ci-C6-alkyl or an optionally substituted aryl or heteroaryl group, 
provided that 



substituted aiyl or heteroaryl gcanp; and 

when X is a heteroalkyl chain comprising jGrom 1 to 4 carbon atoms and &om 
1 to 4 heteroatoms, then R is a Ci-Cs-alkyl or an optionally substituted aryl or 
het^aryl group, 
with the proviso that . ' 

when X is a bond, fhsa R is not a Ci-C6-alkyl; or 
said compound is not 

a dibenzoyl-bisanthranilic acid, or 

(4,4'-bis [(1 -naphthalenylcarbonyl)amino]-[ 1 , 1 -Biphenyl]-3,3 '-dicatboxylic 
acid. 

Preferred compounds of the formula I include those whorein: 

Ar is phenyl or naphthyl, optionally substituted in one or more positions 
independently by halogen, nitro, cyano, methoxy, or trifluoromethyl. 

Xis 

a bond; 

0-(CH2)n wherein n is an integer 0 to 3, e.g. O, O-CH2, or (y-(CH^2y 
0-(CH2)ir-Y, wherein n is an integer 0 to 3, and Y is an atom selected from 




, then R is an optionally 



O, N and S, e.g. CKCH2)2-0, or 0-(CH2)2-S; 
0-(CH2)2-0-(CH2)2-NH; 
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CKCH2)2-0-(CH2)2-NHS02; or 
CKCH2)r-0-(CH2)2-NHCOm 

R is mefliyl or selected from the group consisting of, optionally substituted, 
phenyl, naphthyl, thienyl, pyridinyl, quinoxalinyl, benzoylphenyl, thiazolyl, furyl, 
imidazolyl, oxazolyl, pyrazinyl, quinolinyl, indolyl, benzofuran, benzothiophenyl 
(benzothienyl), pyrinnidinyl, benzodioxolyl, with the proviso that when X is a bond then 
R is not methyl 

When R is an aryl or heteroaryl, it is independently substituted in one or more positions 
with 

Ci^-alkyl, 

Ci^-alkoxy, 

Ci.(5-aIkylthio, 

Ci-6-acyl, 

cyano, 

nitro, 

hydroxy, 

methylhydroxy, 

carboxy, 

fluoromefhyl, 

difluoromefhyl, 

tiifluoromethyl, 

difluoromethoxy, 

trifluoromethoxy, 

difluoromethylthio, 

trifluoromefhylthio, 

halogen, 

foimyl, 

amino, 

Ci^g-alkylanmio, 

di(Ci.5-a]lcyl)amino or Ci.5-acylamino, 

aryl, 

aryloxy. 
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arylthio, 

Ci,6-aliylsiilphonyl, 
C2.6.aUyloxy, 
benzyloxy, 
benzoyl. 

In particular, R can be independently substituted in one or more positions with 
methyl, 
ethyl, 
isopropyl, 
noiethoxy, 
thiomethoxy 
ethoxy, 

methylsulfonyl, 

fonnyl, 

acetyl, 

nitro, 

cyano, 

mefhylhydroxy, 

methylaniino, 

carboxy, 

trifluoromethyl, 

trifluoromethoxy, 

cbloro, 

fluoro^ 

bromo, 

iodo, 

benzyloxy, 
amino, 

dimethylamino, 
acetylamino, 
phmyl, 
pheaoxy, or 
benzoyl. 
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The following compounds are especially preferred: 

2-[(2,4-dicMorobenzoyl)amino]-5-<2-thienylmethoxy)ben2o 

2-[(2,4-dicUorobenzoyl)amino]-5-<3-pyridinylmetiioxy)benzoate, 

2-[(2,4-dichloroben2»yl)anMno]-5-[2-(3-tMenyl)ethoxy]benzoa 

5-[2-(3-cUorophenyl)ethoxy]-2-[(2,4-dicMorobenzoyl)amino]benzoate, 

2-[(2,4-dichlorobenzoyl)amino]-5-[(4-ethoxybenzyl)oxy]benzoate, 

2-[(2,4-dichlorobenzoyl)amino]-5- {[3-(dimethylamino)ben2yl] oxy}benzoate, 

2-[(2,4-Kiichloroben2»yl)aniino]-5-[2-(3-niethylphenyl)ethoxy]benzoate, 

2-[(2,4-dichlorobenzoyl)aniino]-5-[2-(l-naphthyl)ethoxy]benzoate, 

2-[(2,4-dicMorobenzoyl)aiiiino]-5-(2--pyridinylmethoxy)ben2oate, 

2-[(2,4-dicWorobenzoyl)amino]-5-(2-{[2-(methylsiilfanyl)-3- 

pyridinyljoxy} ethoxy)benzoate, 

2-[(2,4-dicUorobenzoyl)amino]--5-[2"(3-pyridinyloxy)ethoxy]benzoate, 
2-[(2,4-dicWorobenzoyl)aimno]-5-[2-(2-qiiinoxalinyloxy)ethoxy]benzoate, 
2-[(2,4-dicUorobenzoyl)anmio]-5-{2-[2-(methylsiilfenyl)ph^ 
ethoxy}benzoate, 

5-[2-(2-aimnophenoxy)ethoxy]-2-[(2,4-diclilorobenzoyl)amino]benzoate, 

5-[2-(4-benzoylphenoxy)ethoxy]-2-[(2,4-dicUon)benzoyl)ainino]benzoate, 

2-[(2,4-dicUorobenzoyl)ainino]-5-[2-(2,3,6-trifliiorophenoxy)et^^ 

5-[2-([14'-biphenyl]-3-yloxy)ethoxy]-2-[(2,4-dicUorobenzoyl)amino]ben^ 

2-[(2,4-dicWorobeazoyl)aniino]-5-[2-(phenylsulfm^ 

2-[(2,4HiicUorobenzoyl)aimno]-5-[2-(4-methyl-l,3-tWazol-5-yl^ 

2-[(2,4-dicUoiobenzoyl)amino]-5-(3-fiHylmethoxy)benz^ 

2-[(2,4-dicUorobenzoyl)amino]-5-[2-(2-thienyl)ethoxy]benzoate, 

2-[(2AdicMorobenzoyl)aniino]-5-[2-(2-niethyl-5-mtro-lH^ 

yl)ethoxy]benzoate, 

2-[(2,4-dicUorobenzoyl)aniino]-5-(3-thienyhnethoxy)benzoate, 
2-[(2,4-dicUoroben2»yl)amino]-5-[2-(2-pyridinylsulfanyl)eft^ 
2-[(2,4-dicUon)ben2oyl)aniino]-5-[2-(5-methyl-2-pheayl-l,3-tMazoM^ 
yl)ethoxy]benzoate, 

2-[(2,4-dicUorobenzoyl)amino]-5-[2-(5-nie%l-2-phenyl-l,3-oxa2ol-4- 
yl)ethoxy]benzoate, 

2-[(2,4-dicUorobenzoyl)aniino]-5-[2-(5-ethyl"2--pyridinyl)ethoxy]benzoate, 
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2-[(2,4-dic±lorobenzoyl)aimno]-5-[2-(2-mefhoxypheno^^ 

24(2,4-dicMorobeiizoyl)ammo]-5-(4-pyridmylme^^ 

2-[(2,4HKcMorobenzoyl)ainino]-5"[3-(3-pyridmyl)propo 

2-[(2,4-<KcUorobenzoyl)aiiiino]-5-[2-(2-pyridmyl)elh^ 

2-[(2,4-dicUorobenzoyl)aimno]-5-[2-(3-methoxyphenyl)etlioxy]beiizo 

2-[(2,4-^chlorobenzoyl)amino]-5-[(3-nitro-2-pyridinyl)oxy]b^ 

2-[(2,4-dicMorobenzoyl)ainino]-5-[(5-nitro-2-pyridinyl)oxy]be^ 

2-[(2,4-dicUorobenzoyl)airiino]-5-{[5"(trifluoromethyl)-2-pyri 

5-[(6-cUoro-2-pyrazinyl)oxy]-2-[(2,4-dicMorDbenzoyl)ainmo]benzoate, 

2-[(2,4-dicUorobenzoyl)ainmo]-5-(2-pyriiiiidinyloxy)beii2oate^ 

2-[(2,4-dicUorobenzoyl)ainino]-5- {[(2E)-3-pbenyl-2-propOT^ 

2-[(2,4-dicUorobenzoyl)aimno]-5-[(3-methoxybeiizyl)oxy]be^ 

2-[(2, 4-dichlorobenzoyl)amino] -5-(3-thienyl)benzoate, 

2-[(2, 4"dicliloroben2oyl)anmio]-5-(2, 4-dicMorophenyl)ben2oate, 

2-[(2, 4-didilorobenzoyl)amino]-5-(4-ethylpheayl)benzoic acid, 

2-[(2,4-dichlorobenzoyl)aiBino]-5-(8-quinolmyl)^ acid, 

5'<l,3-benzodioxol-5-yl)-2-[(2,4-dicUorobeii2»yl)aini^ acid, 

2-[(2,4-dichlorobenzoyl)amino]-5-(2,4^iimethoxy-5-pyr^ 

34acetjdainino)-4-[(2,4-dicWorobenzoyl)aimno][l,r^^^ 

4-[(2,4-dichlorobenzoyl)ainino]-3Xtrifluoiometiioxy)[14'^^^ 

acid, 

4- [(2,4-dicMorobenzoyl)amino]-3'-eihoxy[l,r-biphenyl]-3-K^ 

5- (l-benzofuran-2-yl)-2-[(2,4-dichlorobenzoyl)ammo]^ acid, 
4-[(2,4-dicUorobenzoyl)anuno]-3'-(hydroxymethyl)[l^ 

acid, 

4-[(2,4-dichlorobeiizoyl)aimno]-3'-fonnyl[l,l'-bi^^ acid, 
2-[(2,4-dicMon)benzoyl)amino]-5-(2-naphfhyl)benzoic acid, 
4-[(2,4-dichlorobenzoyl)ainino]-3'-isopropyl-6*-m 
carboxylic acid, 

4- [(2,4-dichlorobenzoyl)airiino]-4'-fluoro[l,r-biphenyl]-3-caib^ 
2"[(2,4-dicUorobenzoyl)amino]-5-(2-furyl)benzoate, 

5- (l-benzotWen-3-yl)-2-[(2,4^cUorobenzoyl)amino]benzo^ 
2-[(2,4-dichlorobenzoyl)aimno]-5-(2-formyl-3-tliienyl)benzoate, 
5-(5-acetyl-2-thienyl)-2-[(2,4-dicUoroben2oyl)amino]benzoate, 
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2-[(2,4-KiicUorobenzoyl)ammo]-5-(lH-mdoI-5-yl)beii2oi^ 
5-(3-carboxyphenyl)-2-[(2,4-<UcUorobenzoyl)aimno]beM^ 
2'-(benzyloxy)-4-[(2,4-dicUorobenzoyl)a]iiino][14*-biphe^^^^ 
4-[(2,4-dichlorobenzoyl)amino] [1 , 1 -biphenyl]-3-carboxylate, 
4-[(2,4-dicUorobenzoyl)amino]-3'-phenyl[l , 1 '-biphenyl]-3-carboxylate, 

4- [(2,4-(iichlorobenzoyl)ainino]-3-(trifluoromethyl^ 

5- (5-cWoro-2-thienyl)-2-[(2,4-(UcMorobenzoyl)ainmo]benzoate, 
4-[(2,4-dichlorobeiizoyl)aimno]-4'-phenoxy[14*-biphenyl]-3-carboxylate 

4- [(2,4-dicMorobeiizoyl)ainmo]-2',5*-dimethoxy[14'-bi^^ 

3'-(aminomethyl)-4-[(2,4-dicWorobenzoyl)amino] [1 , 1 '-biphenyl]-3-carboxylic acid, 

2- (2-naphthoylainmo)-5-(3-thienyl)beiizoate, 

3- (acetylainmo)-4-(2-naphthoylainmo)[l,l -biphenyl]-3-c^^ 
3*-(hydroxymethyl)-4-(2-naphthoylamino)[l , 1 -biphenyl]-3-carboxylate, 

5- (3-thienyl)-2-{[4-(trifluoromethyl)beiizoyl]amino}benzoate, 
3-(acetylaimno)-4-{[4-(trifluoromethyl)beiizx)yl]^^ 
carboxylate, 

3- (hydroxymethyl)-4-{[4-(trifluorDmethyl)ben2oyl]an 
carboxylate, 

2- {[3,5-bis(trifluoromethyl)benzoyl]aiiiino} -S-(8-quinolinyl)benzoate, 

4- {[3,5-bis(trifluoromethyl)benzoyl]ammo}-3'-formyl[l,l'^^^ 
2-[(4-methox343enzoyl)amino]-5-(8-quinolinyl)ben2oa 
4-[(3,5-dcUorobenzoyl)ammo][l,r-biphenyl]-3H;arboxylate, 
2-[(4-cyanobenzoyl)aiiiino]-5-(2-thienylmethoxy)beii^ 
2-[(2,4-difluoroben2oyl)ainino]-5-(2-thienylmetho 
2-[(2-cUoroben2oyl)aimno]-5-[(3-mtK)-2-pyridmyl)oxy]^ 
2-[(2-cMoro-5-mtn>beiizoyl)animo]-5-(2-tUenylmeihoxy)^ 
2-[(2,4-dichlorobenzoyl)a3mmo]-5-[2-(methylsulfanyl)ethoxy 

Definitions 

The term "C^^ alkyl" denotes a straight or branched alkyl group having from 1 to 
6 carbon atoms. Examples of said Cj.^ alkyl include methyl, ethyl, n-propyl, iso-propyl, 
n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and hexyl. 
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The term **Ci^ alkoxy** denotes a straight or branched alkoxy group having from 
1 to 6 carbon atoms. Examples of said Cj.^ alkpxy include methoxy, ethoxy, n-propoxy, 
iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy, t-butoxy and straight- and branched-chain 
pentoxy and hexoxy. 

The term 'lialogen*' shall mean fluorine, chlorine, bromine or iodine. 

The term "aryl" denotes aromatic rings (monocyclic or bicycUc) having from 6 to 
10 ring carbon atoms. Examples of said aryl include phenyl, indenyl and naphthyl. 

The term **heteroaryl" denotes a mono- or bicycUc ring S3rstem (only one ring 
need to be aromatic, and substitution may be in any ring) having from 5 to 10 ring atoms 
(which are carbon atoms), in which one or more of the carbon ring atoms are other than 
carbon, such as nitrogen, oxygen, selenium, and sulfur. Examples of said heteroaryl 
include pyrrole, thiazole, imidazole, thiophene, furan, isothiazole, thiadiazole, oxazole, 
isoxazole, oxadiazole, pyridine, pyrazine, pyrimidine, pyridazine, pyrazole, triazole, 
tetrazole, chroman, isochroman, quinoline, quinox'aline, isoquinoline, phthalazine, 
qurnazolineindole, indole, isoindole, isoindoline, indoline, benzothiophene, benzofiiran, 
2,3'-dihydrobenzofuran, isobenzofiiran, benzoxazole, 2,1,3-benzoxadiazole, 
benzothiazole, 2,1,3-benzotbiadiazole, 2,l,3-benzo5elenadiazole, benzimidazole, 
indazole, 2,3-dihydro-l,4-benzodioxine, indane, 1,3-benzodioxole, 3,4-dihydro-2H-l,4- 
beozoxazine, l,S-naphtyridine, 1,8-naphtyridine, l,S-n^hthyridine, and 1,8- 
naphfhyridiae. 

The term **heteroalkyl chain" denotes a straight or branched, saturated or 
unsaturated, chain comprising from 1 to 4 carbon atoms and from 1 to 4 heteroatoms 
selected from the group consisting of 0, N, and S. The heteroatom(s) may be placed at 
any position of the heteroalkyl group* 

Depending on the process conditions the end products of the Formula I are 
obtained either in neutral or salt form. Both die free base and the salts of these end 
products are wifliin the scope of the invention group (e.g., lithium, sodium, potassium 
salts, hydrochloride, hydrobromide, and the like). 
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All diastereomeric fonns possible (pure enantiomers, racemic mixtures and 
unequal mixtures of two enantiomers) are within the scope of the invention. 

Ther^eutic or prophylactic treatment of mammals, including man, for conditions 
5 where modulation of either PPARa or PPARy activity, or the combination of both 
PPARa and PPARy activities, is of therapeutic benefit Such conditions could be e.g. 
diabetes, diabetes mellitus type 2, insulin resistance, impaired glucose tolerance and / or 
in combinations with dyslipidemias, obesity, atherosclerosis, coronary artery disease, 
PCOS, gestational diabetes, inflammation. 

10 

The compounds according to the invention are particularly useful for the 
treatment of type n diabetes, in combiaation(s) with dyslipidemias, obesity, 
atherosclerosis and coronary artery disease. For this puipose fhe compounds according to 
the invention can be used alone or in combination(s) with sulfonylureas, metformin, 
15 alpha-glycosidase inhibitors, insulin or other anti-diabetic treatments/agents. Reference to 
treatment is intended to iaclude prophylaxis as well as the alleviation of established 
symptoms. 

For clinical use, the compounds of the invention are formulated into 
20 pharmaceutical formulations for oral, rectal, parenteral or other mode of administration. 
Pharmaceutical formulations are usually prepared by mixing the active substance, or a 
pharmaceutically acceptable salt thereof, with conventional pharmaceutical exdpients. 
The formulations can be further prepared by known methods such as granulation, 
compression, microencapsulation, spray coating, etc. 

25 

The formulations may be prepared by conventional methods in the dosage form of 
tablets, capsules, granules, powders, syraps, suspensions, suppositories or injections. 
Liquid formulations may be prepared by dissolving or suspendiug the active substance in 
water or other suitable vehicles. Tablets and granules may be coated in a conventional 
30 manner. The typical daily dose of the active substance varies within a wide range and will 
depend on various factors such as for example the individual requirement of each patient 
and the route of administration. 
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The compoimds according to the mvention may also be administeied as prodrugs 



that may be converted to the active ingredient in question after metabolic transformation 
in vivo. Conventional procedures for the selection and preparation of suitable prodrug 
derivatives are described, for example, in 'Design of Prodrugs" ed. H. Bimdgaard, 
5 Elsevier, 1985. 

This invention also relates to a me&od of treatment or prevention of diabetes. The 
method includes adn[unist@ing to a subject (e.g., a human, a manunal, a horse, a dog, or a 
cat) in need thereof an effective amount of one or more conq)Ounds of the foimula I : 

10 




or a pharmaceutically acceptable salt or a prodrug form thereof, wherein 



15 Ar is aryl, which is optionally substituted in one or more positions by 
halogen, 



cyano. 



30 • 



25 



20 



nitro, 

Ci^alkyl, 

Ci^alkoxy, 

Ci^alkylthio 

fluoromethyl, 

difluoromethyl, 

trifluoromethyl, 

difluoromethoxy, 

trifluoromethoxy, 

difluoromethylfhio, 

trifluoromethylthio, 

allyloxy, 

aryloxy, or 



13 



wo 03/004458 



PCT/SE02/01323 



arylfhio; 

Xis 

a bond, or 

a heteroalkyl chain comprising from 1 to 4 carbon atoms and from 1 to 4 
heteroatoms, or 
a formula 

"[o-(CH2)n|^Y— 

wherein m is 0, 1, or 2, 
nisO, 1,2, or 3, and 

Y is a bond, O, S, NH, NHSO2, NHC(0)NH, or CH=CH; and 

R is Ci-C6-alkyl or an optionally substituted aryl or heteroaiyl groiq). 

The methods delineated herein can also include the step of identifying that the 
' subject is in need of treatment of diabetes. 

Also within the scope of this invention is a method for modulating (e.g., 
stimulating or inhibiting) peroxisome proliferator-activated receptors activities. The 
method includes contacting the receptors with an effective stimulatory or iohibitory 
amount of a conq)ound of the formula I. 

"An effective amount" refers to an amount of a compound which confers a 
therapeutic effect on the treated subject The therapeutic effect may be objective (i.e., 
measurable by some test or marker) or subjective (i.e., subject gives an indication of or 
feels an effect). The dose level and frequency of dosage of the specific compound will 
vary depending on a variety of factors including the potency of the specific compoimd 
employed, the metabolic stability and length of action of that compound, the patient's age, 
body weight, general health, sex, diet, mode and time of administration, rate of excretion, 
drug combination, the severity of the condition to be treated, and the patient imdergoing 
therapy. The daily dosage may, for example, range fix)m about 0,001 mg to about 100 mg 
per kilo of body weight, administered singly or multiply in doses, e.g. from about 0.01 mg 
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to about 25 mg each. Normally, such a dosage is given orally but parenteral 
administration may also be chosen. 

Processes for preparation 

hi a further aspect the invention provides a process for the preparation of a 
conq)ound as defined above. The compounds according to the invention can be prepared 
by, or in analogy with, standard synthetic methods, and especially according to, or in 
analogy with, the following methods. 

Method 1 

Compounds of formula (I) in which X is oxygen can be prepared begiiming with 
commercially available 2-amino-5-hydroxybenzoic acid (i) as shown in Scheme 1. The 
corresponding methyl ester (ii) is formed by treatment with sulfuric acid and methanol 
and is subsequently coupled with a benzoyl chloride or a heteroarylcarbonyl chloride 
(commercially available or prq)ared frona the corresponding carboxylic acid using thionyl 
chloride or oxalyl chloride) to provide the amide (iii). Reaction of (iii) with an alcohol in 
the presence of diethyl azodicarboxylate (DEAD) or l,r-azobis(J\r,iV^ 
dimethylformamide) (TMAD; cf. Tetrahedron Lett. 1995, vol. 36: 3789-3792) and 
triphenylphosphine or polymer supported triphenylphosphine in a solvent such as 
dichloromethane and/or tetrahydrofiiran (Mitsunobu reaction; see Org. React. 1992, vol. 
42: 335-656) gives the adduct (iv). Ester hydrolysis, usmg IM lithium hydroxide, affords 
the taiget compounds (v) as lithium salts. 
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Scheme 1 




(IV) (V) 

Method 2 

Other compounds of the present invention can be prepared as shown in Scheme 2. 
The Mitsunobu reaction can also be performed on the intermediate (ii), i,e, before the 
amide coupling, to form the adduct (vi). Subsequent amide coupling and ester hydrolysis 
afibrd the target confounds (v). 



Scheme 2 




(V) 



Mettiod3 

Compounds of formula (I) in which X = Co and R is an aryl or heteroaryl 
substituent can be prepared as outlined in Scheme 3. Treatment of the commercially 
available 2-amino-5"iodobenzoic acid (vii) with trichloromethyl chloroformate in solvents 
such as dioxane gives the isatoic anhydride (viii) which can be further reacted with 
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methanol and a base such as potassium caibonate to form the methyl est^ (ix). 
Subsequent coupling with a benzoyl chloride or a heteroarylcaibonyl chloride 
(commercially available or prepared from flie corresponding carboxylic add using thionyl 
chloride or oxalyl chloride) provides amide (x). Palladium-catalyzed cax)Ss-coupling of (x) 
5 with an aryl or heteroaryl boronic acid (Suzuki coupling; see Chem. Rev. 1995, 95, 2457- 
2483) gives biaryl (xii) or a mixture of (xii) and the bicycle (xi). Subsequent ester 
hydrolysis using IM lithium hydroxide solution affords the target compounds (xiii). 

Schemes 




o 

(xii) 



Method 4 

15 Other compounds of the present invention can be prepared as shown in Scheme 4. 

The intemiediate (iii) can be reacted with nitrogen containing heterocycles to form diaryl 
ethers (xiv), which can be hydrolyzed as described earlier to afford compounds (xv). 
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Oip DMF "J? HN"^^ 

Ar^O heat Ar^O 

(Hi) (xiv) (XV) 



Methods . 

Oflier compoimds of the present invention can be prepared as shown in Scheme 5. 
Intermediate (iii) can be reacted with benzylic (or ahphatic) bromides to form compomids 
(xvi), which can be hydrolyzed as described earlier to afiford compoimds (xvii). 

Scheme 5 



m'^^ DMF HN''^^ HM'^V^ 



HN ^ DMF HN'^^ HN" 



m 



(xvH) 



The chemicals used in the above-described synthetic routes may include, for 
exarnple, solvents, reagents, catalysts, protecting group and deprotecting group reagents. 
The methods described above may also additionally include steps, either before or after 
the steps described specifically herein, to add or remove suitable protecting groups in 
order to ultimately allow synthesis of the compoimds of Formula (I). In addition, various 
synthetic steps may be performed in an alternate sequence or order to give the desired 
conq)Ounds. Synthetic chemistry transformations and protecting group methodologies 
(protection and deprotection) useful in synthesizing applicable compounds are known in 
the art and uaclude, for example, those described in R. Larock, Comprehensive Organic 
Transformations, VCH Publishers (1989); T. W. Greene and P.G.M. Wuts, Protective 
Groups in Organic Syjithesis, 2^^ Ed., John Wiley and Sons (1991); L. Fieser and M. 
Fieser, Fieser and Fieser 's Reagents for Organic Synthesis, John Wiley and Sons (1994); 
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and L Paquette, ed.. Encyclopedia of Reagents for Organic Synthesis, John Wiley and 
Sons (1995) and subsequent editions thereof. 

The invention will now be further illustrated by the following non-limiting 
5 examples. Without further elaboration, it is believed that one skilled in the art can, based 
on the description herein, utilize the present invention to its fullest extent All 
publications cited herein are hereby incorporated by reference in their entirety. 

EXAMPLES . 

10 

The structures of the prepared compounds were confirmed by standard 
spectroscopical methods. The NMR data was obtained on a Jeol JNM-EX 270 or a Bruker 
DRX 500 spectrometer. Electrospray MS data was obtained on a Micromass platform 
LCMS spectrometer. Melting points, when given, were obtained on a Electrothermal 
15 IA9000 melting point apparatus, and are uncorrected. 



EXAMPLE 1 

Lithium 2-[(2/(-dicUorobenzoyl)aniino]-S-(2-tluenylm€thoxy)benzoate 

20 Step 1: Methyl 2''amino-5-hydroxybenzoate 




To a stirred suspension of 2-amino-5-hydroxybenzoic acid (15 g, 98 mmol) in 
25 methanol (100 ml) was added sulfuric acid (95%, 15 ml) at room temperature. The 
solution was stirred at 90^C for 3.5 hours after which it was allowed to reach room 
tenq)erature and carefully poured into saturated sodium bicarbonate. Subsequent 
extraction with chloroform (3 x 300 ml), drying of the organic phase using magnesium 
sul&te and concentration in vacuo gave the title compound (IS g, 80%) as a dark solid. 
30 mp: 154-155^C; NMR (DMSO) S 8.66 (s, IH), 7.09 (d, / = 2.72 Hz IH), 6.82-6.76 
(m, IH), 6.66-6.60 (m, IH), 6.07 (br s, 2H), 3.75 (s, 3H); "C NMR (DMSO) S 167.7, 
146.6, 144.8, 123.6, 117.9, 114.4, 108.8, 51,4; MS m/z 168 (M+1). 
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Step 2: Methyl 2-f(2,4-dichlorobenzqyl)aminoJ-5-hydroxybenzoate 




CI 



CI 



OH 



5 



To a stirred mixture of methyl 2-aimno-5-hydroxybetizoate (10 g, 60 mmol) 
pyridine (80 ml) and molecular sieves (4A), 2,4-dichlorobenzoyl chloride (7.6 ml, 54 
mmol) m pyridine (3 ml) was added slowly at 0°C. The mixture was allowed to reach 
room temperature and then stirred over night After addition of chloroform, the mixture 
10 was filtered and the filtrate washed with IM hydrochloric acid (3 x ISO ml) and brine, 
dried with magnesium sulfate and concentrated in vacuo. The residue was re-crystallized 
firom chloroform to give the title conq>ound (4 g, 20%) as a grey solid mp: 1 81-182°C; 



^HNMR (DMSO) S 10.64 (s, IH), 9.81 (s, IH), 7.92-7.55 (m, 4H), 7.29 (d, J - 2.73 Hz 
IH), 7.08-7.02 (m, IH), 3.79 (m, 3H); MS m/z 338 (M-1). 



TMAD (183 mg, 1.06 mmol) was added to a suspension of methyl 2-[(2,4- 
dichloroben2oyl)amino]-5-hydroxybenzoate (240 mg, 0.71 mmol; prepared in Exanq)le 
XX), polymer bound triphenylphosphine (480 mg, 1 .4 mmol) and thiophene-2-methanol 
(73 jil, 0.78 mmol) in anhydrous THF (3 ml) and DCM (3 ml). The suspension was 
25 shaken at room temperature over night and filtered through a plug of Celite. The filtrate 
was concentrated in vacuo and the residue purified by chromatography on silica gel 



15 



Step 3: Methyl 2-[(2,4-dichlorobenzoyl)aminoJ'5-(2'thienylmethoxy)benzoate 
General procedure A 
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eluting with CHCI3 to give the title conqwund (1 30 mg, 42%) as an yellow oil, NMR 
(CDCI3) 31131 (s, IH), 8.79 (d, y = 9.40 Hz IH), 7.67-7.57 (m, 2H), 7.47 (d, J= 1.98 
Hz IH). 7.35-7.30 (m, 2H), 7.27-7.21 (m, IH), 7.12-7.09 (m, IH), 7.02-6.97 (m, IH), 
5.23 (s, IH), 3.89 (s, 3H); '^C NMR (CDCI3) <5 168.3, 164.1, 153.7, 138.7, 136.9, 135.2, 
134.7, 132.3. 130.5, 130.4, 127.6, 127.2, 127.0, 126.6, 122.2, 122.0, 116.6, 166.6,65.5, 
52.7 

Step 4: Lithium 2-[(2,4-dichlorobenzayl)cminoJ-5-(2-thienylmethoxy)benzoate 
Geno'al procedure B 




Lithium hydroxide (1 M solution, 298 nl) was added at room temperature to a 
stirred solution of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-(2-thienylmethoxy)benzoate 
(130 mg, 0.30 mmol) in THF (2 ml). The mixture was stinred over night and then 
concentrated in vacuo, re-dissolved ia methanol and concentrated again. The residue was 
washed with diethyl ether to give the title conq)ound (120 mg, 94%) as an yeUow solid. 
mp: 165-168<'C; ^H NMR (CD3OD) 5 8.56 (d, J = 8.91 Hz IH), 7.75 (d, 7 = 2.97 Hz 
IH), 7.66-7.56 (m, 2H), 7.47-7.37 (m. 2H), 7.17-7.13 (m, IH), 7.08 (dd, J= 9.16, 3.22 
Hz IH), 7.02-6.97 (m. IH), 5.27 (s, 2H); "C NMR (CD3OD) S 172.5. 164.4, 154.1, 
139.6. 136.2, 135.6. 133.6, 132.1, 129.9, 127.4, 126.7. 126.3, 125.9. 125.6. 120.6. 118.0. 
1 16.9, 64.9; MS m/z 420 (M-l). 

EXAMPLE 2 

Lithinm2-[(2,4-dicli]orobeiizoyOaiiiino]-5-(3-pyridin;^ethoxy)beiizoa^ 



21 



wo 03/004458 



PCT/SE02/01323 




Step I: Methyl 2'[(2,4'^ichlorobemoyl)(mim]-5-(3'pyri 

Use of pyridme-S-methaaol afiforded the title compound (227 mg, 75%) as a white 
5 solid by the jqpplication of the general procedure A described above. NMR (CDCI3) S 
1 1.27 (s, IH), 8.75 (d, / = 9.40 Hz IH), 8.65 (d, / = 1.73 Hz IH), 8.55 (dd, J = 1.73, 
4.70 Hz IH), in6'l.lQ (m, IH), 7.61-7.53 (m, 2H), 7.42-7.40 (m, IH), 7.31-7.16 (m, 
3H), 5.05 (s, 2H), 3.85 (s, 3H); '^C NMR (CDCI3) S 168.1, 164.1, 153.7, 149.7, 149.1, 
136.9, 135.4, 135.2, 134.6, 132.3, 132.1, 130.5, 127.6, 123.6, 122.3, 121.7, 116.7, 116.1, 
10 68.1,52.7. 

Step 2: Lithium 2-[(2,4'dichlorobenzoyl)amino]'5'(3'pyridinylmethoxy)benzoat 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-(3-pyridinylmethoxy)beiizoate 
.afforded the title compoimd (227 mg, 75%) as a solid by the application of the general 
15 procedure B described in Example 1. NMR (CD3OD) S 8.66-8.46 (m, 3H), 7.98-7.92 
(m, IH), 7.77 (d, J = 2.97 Hz IH), 7.65-7.55 (m, 2H), 7.49-7.40 (m, 2H), 7.11 (dd, 
9.16, 3.21 Hz IH), 5.17 (s, 2H); ^^C NMR (CD3OD) 6 172.4, 164.4, 154.1, 148.2, 148.0, 
136.4, 136.2, 135.6, 134.0, 133.8, 132.1, 129.9, 129.8, 127.4, 125.7, 124.0, 120.7, 117.8, 
116.7, 67.3; MS m/z 415 (M-l). 

20 

EXAMPLES 

LitUam2-[(2,4-dichlorobenzoyl)ainino]-5-[2-(3-thieiiyQethoxy]benzoate 




Step 1: Methyl 2''[(2,4-dichloroberizoyl)amino]-5-[2-(3'thienyl)ethoxy]bem^ 
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Use of 2-(3-thieayI)eflianol afforded the title compound (370 mg, 93%) as an oil 
by the s^jplication of the general procedme A described above. 'H NMR (CDCI3) 5 
11.31 (s, IH), 8.78 (d,y = 9.15 Hz IH), 7.62-7.53 (m, 2H), 7.45 (d, J= 1.98 Hz IH). 
7.34-7.25 (m, 2H). 7.19-7.13 (dd, J= 9.16, 3.21 Hz IH), 7.10-7.07 (m, IE), 7.05-7.01 
(m. IH), 4.17 (t, J = 6.92 Hz 2H), 3.87 (s, 3H), 3.12 (t, / = 6.93 Hz); ^'C NMR (CDCI3) <!> 
168.3, 164.1, 154.3, 138.3, 136.9, 134.8, 132.4, 130.5, 130.4, 128.5, 127.6, 125.8, 122.3. 
121.8, 121.6, 116.6, 115.7. 68.6, 52.7, 30.3. 

Step 2: Lithium 2-[(2.4-dichlorobenzoyl)cmino]-5-[2-(3-thienyl)ethoxy]benzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amiiio]-5-[2-(3-thienyl)ethoxy]benzoate 
afforded the title compound (260 mg, 95%) as a white sohd by the application of the 
general procedure B described above, 'H NMR (CD3OD) S 8.55 (d, J = 8.91 Hz IH), 
7.69-7.55 (m, 3H). 7.43 (dd, J = 8.16. 1.97 Hz IH), 7.34-7.29 (m, IH), 7.18-7.15 (m, IH), 
7.09-6.98 (m, 2H), 4.20 (t, J = 6.68 Hz 2H), 3.09 (t, J = 6.68 Hz 2H); "C NMR (CD3OD) 
S 172.7, 164.3, 154.6, 138.8, 136.1, 135.7, 133.2, 132.1, 129.8, 128.2, 127.4, 125.6, 
125.0, 121.1, 120.6, 117.5, 116.3, 68.2, 29.9; MS »i^434 (M-l). 

EXAMPLE 4 

IithiamS-[2-(3-chloropheny0ethoxy]-2-[^^dichIorobenzoyQaiiimo]beiizoate 




&ep 1: Methyl 5-[2-(3-chlorophenyl)ethoxy]-2-[(2,4-dichlorobenzoyl)amino]benzoate 

Use of 3-chlorophenethyl alcohol afforded the tide compound (342 mg, 60%) as a 
white solid by the q)plication of the general procedure A described above. 'H NMR 
(CDQs) «y 1 1.30 (s. IH), 8.77 (d. 9.15 Hz IH). 7.61-7.45 (m. 3H). 735-7.12 (m, 7H), 
4.17 (t, J= 6.93 Hz 2H), 3.88 (s, 3H), 3.06 (t, J= 6.68 Hz 2H); "c NMR (CDCI3) 6 
168..3. 164.1, 154.1, 140.2. 136.9, 134.9, 134.7, 134.3, 132.3, 130.5, 130.4, 129.9. 129.2, 
127.6, 127.3, 126.9, 122.3. 121.6, 116.6, 115.7, 68.8, 52.7, 35.5; MS m/z 480 (M+1). 
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Step 2: Lithium 5-[2'(3-chlorophenyl)ethoxy]-2'[(2,4-dichlorobemoy 

Use of methyl 5-[2-(3"Chlorophenyl)ethoxy]-2-[(2,4- 
dichlorobenzoyl)aniino]beiizoate afforded the title compound (100 mg, 91%) as a white 
solid by the q)plication of the general procedure B described above. NMR (CD3OD) 
5 S 8.54 (d, 8.91 Hz IH), 7.66-7.55 (m, 3H), 7.46-7.41 (m, IH), 7.35 (br s, IH), 7.29- 
7.17 (m, 3H), 7.00 (dd, J= 9.16, 3.22 Hz IH), 4.22 (t, J- 6.68 Hz 2H), 3.07 (t, J= 6.68 
Hz 2H); MS m/z 462 (M-1); Anal. (C22Hi5Cl3LiN04) C, H, N. 

EXAMPLES 

10 LitMam2-[(2,4-dichIorobeiizoyl)amino]-S-[(4-ethoxybeii2yl)oxy]benz^ 




Step 1: Methyl 2-[(2,4Hiichlorobemoyl)amino]-5-[(4'ethoxybenzyl)oxy]bemoa^ 
15 Use of 4-ethoxybenzyl alcohol afforded the title compound (206 mg, 37%) as an 

yeUow solid by the application of the general procedure A described above. ^H NMR 
(CDCI3) ^ 1 1.30 (s, IH), 8.78 (d, J- 9.15 Hz IH), 7.65-7.57 (m, 2H), 7.47 (d, /= L98 
Hz IH), 7.37-7.30 (m, 3H), 7.25-7.20 (m, IH), 6.93-6.87 (m, 2H), 4.99 (s, 2H), 4.03 (q, J 
= 6.93 Hz 2H), 3.89 (s, 3H), L41 (t. J= 7.05 Hz 3H); ^^C NMR (CDCI3) S 168.4, 164.1, 
20 159.0, 154.3, 136.9, 134.8, 132.3, 130.5, 130.4, 129.4, 128.3, 127.6, 122.2, 121.9, 116.6, 
1 16.3, 1 14.7, 70.4, 63.6, 52.7, 14.9; MS m/z 474 (M+1). 

Stqp 2: Lithium 2'[(2,4'dichlorobenzoyl)amino]-5-[(4-ethoxybenzyl)oxy]be^ 

Use of methyl 2-[(2,4-dicUorobenzoyl)amino]-5-[(4-ethoxybenzyl)oxy]benzoate 
25 afforded the title compound (1 10 mg, 92%) as an yellow solid by the application of the 
general procedure B described above. *H NMR (CD3OD) S 8.54 (d, J= 8.90 Hz IHQ, 
7.74 (d, J= 2.97 Hz IH), 7.66-7.55 (m, 2H), 7.47-7.31 (m, 3H), 7.06 (dd, / = 9.16, 3.22 
Hz IH), 6.93-6.86 (m, 2H), 5.01 (s, 2H), 4.06-3.95 (m, 2H), 1.37 (t, J= 6.93 Hz 3H); MS 
m/z 458 (M-1); Anal. (C23Hi8Cl2LiN05) C, H, N. 
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EXAMPLE6 

Lithium 2-[(2,4-dichlorobeiizoyl)aiiiino]-5-{[3-(dimethyIainino)bei^ oxy}beiizoate 




Step 1: Methyl 2-[(2,4-dichlorobenzoyl)amino]'5-{[3- 
(dimethylamino)benzyl]oxy}benzoate 

Use of 3-dimefhylbenzyl alcohol afifoided the title co]zq>oi]nd (38S mg, 69%) as an 
. yellow oil by the appUcation of the general procedure A described above, NMR 
10 (CDas) S 11.31 (s, IH), 8.79 (d, 9.16 Hz IH), 7.69-7.58 (m, 2H), 7.48 (d, •/= 1.98 
Hz IH), 7.37-7.22 (m, 3H), 6.81-6.67 (m, 3H), 5.05 (s, 2H), 3.89 (s, 3H), 2.96 (s, 3H); 
^^CNMR(CDCl3) 5 168.4, 164.1, 154.4, 150.9, 137.3, 136.9, 134.8, 132.3, 130.5, 129.5, 
127.6, 122.2, 121.9, 116.6, 116.3, 115.8, 112.4, 111.6, 71.1, 52.7, 40.7; MS /?2/^ 471 (M- 
1). 

15 

Step 2: Lithitdm 2'[(2,4'dichlorobenzoyl)aminoJ-5-{[3' 
(dimethylamino)ben2yl]oxy}benzoate 

Use of methyl 2-[(2,4-dicUorobenzoyl)aniino]-5-{[3- 
(dimethylai]Qino)benzyl]oxy}be]izoate afforded the title compound (100 mg, 65%) as an 
20 yellow solid by the application of the general procedure B described above. NMR 
(CD3OD) 5 8.54 (d, y = 8.90 Hz IH), 7.75 (d, J= 3.21 Hz IH), 7.67-7.56 (m, 2H), 7.47- 
7.41 (m, IH), 7.19 (t, J= 7.92 Hz IH), 7.07 (dd, J- 9.15, 3.21 Hz IH), 6.89-6.69 (m, 
3H), 5.05 (s, 2H), 2.92 (s, 6H); MS th/z 457 (M-1); Anal. (C23Hi9Cl2LiN204) C, H, N, 
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EXAMPLE? 



Lithium 2-[(2,4-dicliIorobeiizoy0amino]-5-[2-(3-methylphenyl)etho 



Step 1: Methyl 2'[(2A-dichlorobemc3yl)amim)]'5'[2'(3'm 

Use of 3-mefhylphenethyl alcohol afforded the title compound (362 mg, 67%) as 
an oa by the application of the general procedure A described above. *H NMR (CDCI3) S 
11.32 (s, IH), 8.79 (d, 9.15 Hz IH), 7.63-7.54 (m, 2H), 7.48 (d,y- 1.98 Hz IH), 
7.36-7.32 (m, IH), 7.27-7.05 (m, 5H), 4.18 (t, J= 7.18 Hz 2H), 3.89 (s, 3H), 3.08 (t, J= 
7.18 Hz 2H), 2.36 (s,3H); ^^C NMR (CDCI3) 6 168.4, 164.1, 154.4, 138.3, 137.9, 136.9, 
134.7, 132.4, 130.5, 130.4, 129.9, 128.6, 127.6, 127.5, 126.1, 122.2, 121.7, 116.6, 115.6, 
69.4, 52.6, 35.8, 21.5; MS m/z 458 (M+1). 

Step 2: Lithium 2'[(2A'dichlorobenzoyl)amino]-5-[2-(3-methylpheiiyl)ethoxy]bem 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(3- 
methylphenyl)ethoxy]benzoate afforded the title compound (1 19 mg, 94%) as a solid by 
the application of the general procedure B described above. NMR (CDaOD) S 8.53 
(d, 7= 9.16 Hz IH), 7.67-7.56 (m, 3H), 1A6'1AI (m, IH), 7.20-6.96 (m, 5H), 4.19 (t, 
6.93 Hz 2H), 3.03 (t, 7= 6.93 Hz 2H), 2.31 (s, 3H); ^^C NMR (CD3OD) S 164.3, 154.7, 
138.4, 137.7, 136.1, 135.7, 133.2, 132,1, 129.9, 129.8, 129.4, 128.0, 127.4, 126.7, 125.8, 
125.6, 120.6, 117.5, 68.9, 35.4, 20.2; MS m/z 448 (M-l). 



O 
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EXAMPLES 

Lifhium 2-[(2,4-dicUorobenzoyI)a]nmo]-5-[2-(l-naphthyl)eth 




Step 1: Methyl 2-[(2,4-dichlorobenzcyl)amino]'-5'[2'(l-n^^ 

Use of 2-<l-n^hthyl)e1iianol afforded the tifle compound (417 mg, 71%) as an 
yellow oil by the application of the general procedure A described above. NMR 
(CDCI3) S 11.32 (s, IH), 8.80 (d, J= 9.15 Hz IH), 8.14-8.09 (m, IH), 7.92-7.76 (m, 2H), 
7.63-7.43 (m, 7H), 7.36-7.31 (m, IH), 7.21-7.15 (m, IH), 4.32 (t, •/= 7.42 Hz 2H), 3.87 
(s, 3H), 3.60 (t, y= 7.42 Hz 2H); ^^C NMR (CDCI3) d 168.3, 164.1, 154.3, 136.9, 134.8, 
134.0, 130.5, 130.4, 129.0, 127.6, 127.3, 126.3, 125.8, 125.7, 123.6, 122.3, 121.8, 116.6, 
1 15.4, 68.6, 52.6, 32.9; MS m/z 494 (M+1). 

St^ 2: Lithium 2-f(2,4'dichlorobenzoyI)aminoJ'5-[2-(]-naphthyl)etho 

Use of methyl 2-[(2,4-dichloroben2oyl)amino]-5-[2-(l-naphthyl)ethoxy]benzoate 
afforded the title compound (140 mg, 79%) as a white solid by the application of the 
general procedure B described above. NMR (CD3OD) 5 8.53 (d, 8.91 Hz IH), 
8.16 (d, J= 8.66 Hz IH), 7.89-7.36 (m, lOH), 6.99 (dd, J= 9.15, 3.21 Hz IH), 4.34 (t, J= 
6.93 Hz 2H), 3.57 (t, J= 6.93 Hz 2H); MS m/z 478 (M-1). 

EXAMPLE 9 

Lithium 2-[(2,4-dicUorobenzoy0amino]-5-(2-pyridmyImetli^ 
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Step 1: Methyl 2~[(2,4'dichlorobenzoyl)aminoJ-5-(2-pyridiny^ 

Use of pyridine-2-methanol afforded the title compoimd (58 mg, 27%), as a white 
solid, by the application of the general procedure A described above. NMR (CDCI3) S 
11.31 (s, IH), 8.81 (d, y= 9.42 Hz IH), 8.66-8.60 (m, IH), 7.78-7.68 (m, 2H), 7.62 (d, J 
= 8.16 Hz IH), 7.55-7.48 (m, 2H), 7.37 (d, J= 8.17 Hz IH), 7.32-7.23 (m, 2H), 5.25 (s, 
2H), 3.91 (s, 3H); MS m/z 431 (M+1). 

iS/g? 2; Lithium 2-[(2,4-dichIorobenzoylJaminoJ'5-(2'pyridinylmethoxy)benzoate 

Use of methyl 2-[(2,4-dicMorobenzoyl)aniino]-5-(2-pyridinylniethoxy)berizoate 
afforded the title compound (31 mg, 93%) as a white solid by the application of the 
general procedure B described above. ^H NMR (DMSO) S 14.95 (s, IH), 8.78-6.88 (m, 
\0H), 5.15 (s, 2H); MS m/z 415 (M-1). 

EXAMPLE 10 

Lithium 2-I(2,4-dicUorobe]izoyl)ammo]-5-(2-{[2-<metbyIsulfw^ 
pyridinyl]oxy}ethoxy)benzoate 




Step 1: Methyl 2'f(2,4-dichlorobenzoyl)aminoJ-5-(2-ff2'(methyIsulfan^ 
pyridinyl]oxy}ethoxy)benzoate 

Use of 2-{[2-(methylsulfimyl)-3-pyridinyl]oxy}ethanol (disclosed in WO 
00/76984) afforded the title compound (104 mg, 41%), as a white solid, by the 
£5)plication of the general procedure A described above. ^H NMR (CDCI3) 5 1 1 .29 (s, 
IH), 8.80 (d, 7= 9.42 Hz IH), 8.13 (d, 7= 4.71 Hz IH), 7.67-7.61 (m, 2H), 7.52-7.50 (m, 
IH), 7.39-7.36 (m, IH), 7.29-7.26 (m. IH), 7.10-7.06 (m, IH), 7.02-6.98 (in, IH), 4.43- 
4.36 (m, 4H), 3.90 (s, 3H), 2.53 (s, 3H); MS tw/z 507 (M+1). 

2.- Lithium 2-[(2A'dichlorobenzoyl)amino]-5-(2'{[2-(methylsul^^^ 
pyridinyl]oxy}ethoxy)benzoate 
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Use of methyl 2-[(2,4siicWoiDbenzoyl)aimno]-5-(2-{[2-(me% 
pyridinyl]oxy}ethoxy)benzoate afforded the title compound (98 mg, 100%) as a beige 
solid by the qjplication of the general procedure B described above. NMR (DMSO) S 
14.86 (s, IH), 8.50 (d, 7= 8.71 Hz IH), 8.08 (d, 4.48 Hz IH), 7.76-7.49 (m, 4H), 7.35 
(d, y = 7.65 Hz IH), 7.14-6.94 (m, 2H), 4.49-4.22 (m, 4H), 2.41 (s, 3H); MS ni/z 491 (M- 
1). 

EXAMPLE 11 

LitMum2-[(2,4-dicWorobenzoyl)amino]-5-[2-(3-pyridmyloxy)ethoxy]beiiz^ 



Step 1: Methyl 2'[(2J-dicMorobenzoyl)ciminoJ'5-f2-(3'pyridiny^ 

Use of 2-(3-pyridiiiyIoxy)ethanol (disclosed in WO 00/76984) afforded the title 
coiE5)ound (50 mg, 22%), as a white solid, by the application of the general procedure A 
described above. ^HNMR(CDCl3) 5 11.31 (s, 1H),8.81 (d, 7 = 9.24 Hz IH), 8.43-8.22 
(m, 2H), 7.65-7.58 (m, 2H), 7.48 (d, J= 1.84 Hz IH), 7.37-7.32 (m, IH), 7.29-7.20 (m, 
3H), 4.38 (br s, 4H), 3.90 (s, 3H); MS m/z 461 (M+1). 

iS^g? 2; Lithium 2'[(2A'dichlorohemoyl)cmino]-5-[2-(3-pyridinyloxy)etho^^ 

Use of methyl 2-[(2,4-diclilorobenzoyl)amino]-5-[2-(3- 
pyridinyloxy)ethoxy]benzoate afforded the title compound (35 mg, 96%) as a white solid 
by the application of the general procedure B described above. ^H NMR (CDaOD) 5 
15.06 (s, IH), 8.48 (d, 7= 8.97 Hz IH), 8.35 (d, 7= 2.91 Hz IH), 8.18 (dd, J= 4.49, 1.32 
Hz IH), 7.72 (d, J= 1.85 Hz IH), 7,64-7.30 (m, 5H), 6.95 (dd, /= 8.98, 3.17 Hz IH), 
4.43-4.25 (m,4H). 

EXAMPLE 12 

Lithium 2-[(2,4-dichlorobenzoy])amino]-5-[2-(2-qainoxaIinyIoxy)ethoxy]benzoate 




29 



wo 03/004458 



PCT/SE02/01323 



Ll 




CI 



Step 1: Methyl 2-[(2,4'dichlorohenzoyl)amino]-5'[2'(2'quinoxa^^ 

Use of 2-(2-quinoxalinyloxy)ethanol (previously described in JP 06009622) 
5 afforded the title compound (65 mg, 25%), as a white solid, by the application of the 
general procedure A described above. NMR (CDCI3) 5 1 1.29 (s, IH), 8.74 (d, J= 
9.50 Bz IH), 833 (s, IH), 7.93-7.88 (m, IH), 7.68-7.54 (m, 3H), 7.49-7.31 (m, 4H), 7.11- 
7.05 (m, IH), 4,68 (t, 7 = 5.67 Hz 2H), 4.38 (t, J= 5.67 Hz 2H), 3.88 (s, 3H); MS m/z 512 
(M+1). 

10 

Step 2: Lithium 2'[(2,4'dichlorobenzoyl)amino]-5-[2-(2-quinoxalinyloxy)etho^^ 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2- 
quinoxalinyloxy)ethoxy]benzoate afiforded the title compound (46 mg, 80%) as a white 
solid by the application of the ge^eral procedure B described above. ^H NMR (CD3OD) 
15 J . 8.50 (d, J= 8.97 Hz IH), 8.23 (s, IH), 7.91-7.37 (m, 8H), 6.97-6.87 (m, IH), 4.78-4.70 
(m, 2H), 4.44-4.37 (m, 2H); MS m/z 498 (M+1). 

EXAMPLE 13 

LitUam2-[(2,4Hlichlorobenzoyl)aiiiino]-S-{2-[2-(methylsi^ 
20 ethozy}beiizoate 



. St^ 1: Methyl 2-[(2,4'dicUorobemoyl)amino]'5'{2-[2-(methyh^ 
25 ethoxyjbenzoate 
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Use of 2-[2-(meftylsulfanyl)phenoxy]ethanol (disclosed in WO 00/76984) 
afiforded the title compound (6 mg, 2%), as a white solid, by the application of the general 
procedure A described above. ^HNMRCCDCls) 6 11.31 (s, IS), 8.79 (d,/=9.24Hz 
IH), 7.65-7.58 (m, 2H), 7.48 (d, J= 1.85 Hz IH), 7.35 (dd,7= 8.18, 2.11 Hz IH), 7.29- 
7.22 (m, IH), 7.20-7.10 (m, 2H), 7.03-6.95 (m, IH), 6.93-6.88 (m, IH), 4.40 (s, 4H), 3.90 
(s, 3H), 2.42 (s, 3H); MS /n/z 506 (M+1). 

Step 2: Lithitm 2'[(2,4-dichlorohemoyl)amuw]-5'{2-[2'(7n^^^ 
ethoxy}bemoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-{2-[2- 
(methyIsulfanyl)phenoxy]ethoxy} benzoate afforded the title compound (5 mg, 85%) as a 
white solid by the apphcation of the general procedure B described above. MS m/z 490 
(M-1). 

EXAMPLE 14 

Lithium 5-[2-(2--aminophenoxy)ethoxy]-2-[(2,4-<Uchlorobenzoyl)ai^ 




Step 1: Methyl 5'[2'(2-aminophenoxy)ethoxy]-2-[(2J'dichlorobemoyl)amino]b 

Use of 2-(2-aminophenoxy)etiianol (disclosed in EP 0881488 and BP 0881225) 
afforded the title con:5)ound (25 mg, 11%), as a white solid, by the q)plication of the 
general procedure A described above. ^H NMR (CDCI3) ^ 1 1.31 (s, IH), 8.80 (d, 7= 
9.23 Hz IH), 7.63-7.58 (m, 2H), 7.49 (d, /= 1.85 Hz IH), 7.35 (dd, 8.18, 2.11 Hz 
IH), 7.26-7.20 (m, IH), 6.88-6.68 (m, 4H), 4.36 (s, 4H), 3.90 (s, 3H), 2.83 (br s, 2H); MS 
wi/z 475 (M+1). 

Step 2: Lithium 5-[2-(2-aminophenoj^)ethoj(y]-2'[(2A-dichlorobenzoyl^^ 

Use of methyl 5-[2-(2-aminopheno7cy)ethoxy]-2-[(2,4- 
dichlorobenzoyl)ainino]benzoate afforded the title compound (22 mg, 99%) as a beige 
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solid by the application of the general procedure B described above. *H NMR {CD3OD) 
5 8.57 (d, /= 8.97 Hz IH), 7.74 (d, 7= 3.17 Hz IH), 7.66-7.57 (m, 2H), 7.45 (dd, 7= 
8.18, 2.11 Hz IH), 7.09 (dd, 8.98, 3.17 Hz IH), 6.94-6.88 (m, IH), 6.79-6.65 (m, 3H), 
4.41-4.31 (m, 4H); MS m/z 459 (M-1). 

EXAMPLE 15 

Lithium 5-[2-(4-benzoyIphenoxy)etho]^]-2-[(2,4-dichlorobenzoyI)aniino]benzoate 



O 




iSf^ i; Methyl 5-[2'(4-bemoylphmt^)ethoyy]-2-[(2,4-dichlor^^ 

Use of [4-(2-hydioxyethoxy)phenyl](phenyl)m^ afforded the title 

compound (38 mg^^ 13%), as a white solid, by the plication of the general procedure A 
described above. NMR (CDCI3) 11.31 (s, IH), 8.80 (d, 7= 9.24 Hz IH), 7.83-7.78 
(m, 2H), 7.65-7.55 (m, 3H), 7.52-7.32 (m, 7H), 7.27-7.16 (m, 2H), 4.38 (br s, 4H), 3.89 
(s,3H);MS/«/z564(M+l). 

Step 2: Lithium 5-[2-(4-benzoylphenoxy)ethoxy]-2'[(2,4'^^ 

Use of methyl 5-[2-(4-benzoylphenoxy)ethoxy]-2-[(2,4- 
dichlorobenzoyl)amino]ben2oate afforded the title compound (30 mg, 80%) as a white 
solid by the application of the general procedure B described above. ^H NMR (DMSO) S 
15.07 (s, IH), 8.48 (d, 8.70 Hz IH), 7.80-7.44 (m, lOH), 7.38-7.25 (m, 3H), 6.94 (dd, 
8.70, 2.90 Hz IH), 4.42-4.23 (m, 4H); MS m/z 548 (M-1). 
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EXAMPLE 16 

Lithium 2-[(2,4-dicUorobenzoy0amino]-5-[2-(2;3,6- 
trifluoropheiioxy)ethoxy]be]izoate 




Step 1: Methyl 2-f(2,4'dichlorobenzqyl)aminoJ-5'[2-(2,3,6- 
trifluorophenoxyjethoxyjbenzoate 

Use of 2-(2,3,6-trifIaoiophenoxy)ethatiol afforded the title compound (67 mg, 
26%), as a white solid, by the application of the general procedure A described above. 
NMR (CDCI3) 5 1 1.31 (s, IH), 8.80 (d, 9.24 Hz IH), 7.63-7.58 (m, 2H), 7.48 (d, 7= 
2.1 1 Hz IH), 7.35 (dd, 7= 8.31, 1.98 Hz IH), 7.21 (dd, /= 9.24, 3.17 Hz IH), 7.04-6.86 
(m, 2H), 4.35 (s, 4H), 3.90 (s, 3H); MS m/z 514 (M+1). 

Step 2: Lithium 2-[(2,4'dichlorobenzoyl)amino]-5-[2''(2,3,6- 
trifluorophenoxyjethoxyjbenzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)ainmo]-5-[2-(2,3,6- 
tri£luorophenoxy)ethoxy]beiizoate afforded the title compoimd (55 mg, 83%) as a beige 
solid by the application of the general procedure B described above. ^H NMR (DMSO) 5 
15.03 (s, IH), 8.49 (d, 7= 8.97 Hz IH), 7.73 (d, J= 2.11 Hz IH), 7.67-7.44 (m, 5H), 6.94 
(dd, J= 8.71, 3.17 Hz IH), 4MA23 (m, 4H); MS m/z 498 (M-1). 
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EXAMPLE 17 



Lithium 5-[2-([l,l'-biphenyl]-3-yIoxy)efhoxy]-2-[(2,4- 
dichlorobenzoyl)ainino]benzoate 



o 




CI 



Step 1: Methyl 5-f2-(fl.r-biphenylJ-3-yloxy)ethaxyJ-2-f(2.4- 
dichlorobenzoyl)amino]benzoate 

Use of 2-(3-phenylphenoxy)ethaiiol (disclosed in WO 00/76984) afforded the title 
compound (55 mg, 21%), as a wbite solid, by the application of the general procedure A 
described above. 'HNMR(CDCl3) S 11.32 (s, IH), 8.81 (d, 9.24 Hz IH), 7.66-7.55 
(m, 4H), 7.49-7.31 (m, 6H), 7.28-7.17 (m,.3H), 6.97-6.91 (m, IH), 4.39 (s, 4H), 3.89 (s. 
3H);MS»i/z536CM+l). 

Step 2: Lithium 5-[2-(fJ,r-biphenylJ-3-yloxy)ethoxyJ-2-f(2.4- 
dichlorobenzoyl)aminojbenzoate 

Use of methyl 5-[2-([l,l'-bipheQyl]-3-yloxy)ethoxy]-2-[(2,4- 
dichlorobenzoyl)aniino]benzoate afforded the title compound (52 mg, 96%) as a white 
soUd by the ^plication of the gexusral procedure B described above. MMR (DMSO) 5 
15.04 (s, IH), 8.50 (d, J= 8.97 Hz IH), 7.74-7.22 (m, 12H), 7.03-6.94 (m, 2H), 4.43-4.28 
(m, 4H); MS m/z 520 (M-1). 

EXAMPLE 18 

Lithium 2- [(2,4-dichIorobenzoyI)amino]->5-[2-(phenyIsulfanyI)ethoxy]beitzoate 
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Stq> 1: Methyl 2-[(2,4-dichlorobemoyl)amino]'5'[2'(phenylsul^^^ 

Use of 2-(pheiiylsulfanyl)etlianol afforded the title compound (29 mg, 12%), as a 
white solid, by the application of the gaieral procedure A described above. NMR 
(CDCI3) 5 1 1.29 (s, IH), 8.76 (d, 7= 9.24 Hz IH), 7.61-7.57 (m, IH), 7.52 (d, 7= 3.16 
Hz IH), 7.48 (d, J= 1.85 Hz IH), 7.44-7.38 (m, 2H), 7.36-7.27 (m, 3H), 7.25-7.18 (m, 
IH), 7.12 (dd, J= 9.24, 2.90 Hz IH), 4.16 (t, /= 6.86 Hz 2H), 3.88 (s, 3H), 3.29 (t, 7= 
6.86 Hz 2H); MS m/z 476 (M+1). 

iS^ep 2; Lithium 2-[(2A-dichlorobeTizoyl)amino]'5-[2-(phenylsulfanyl)ethoj^^ 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2- 
(phenylsulfanyl)ethoxy]benzoate aJBforded the title compound (25 mg, 88%) as a white 
solid by the application of the general procedure B described above. ^H NMR (CD3OD) 
5 8.53 (d, /= 8.97 Hz IH), 7.65-7.56 (m, 3H), 7A7-7A0 (m, 3H), 7.34-7.16 (m, 3H), 
6.96 (dd, 7= 8.97, 3.17 Hz IH), 4.17 (t, 7= 6.60 Hz 2H), 3.32-3.28 (m, 2H); MS tw/z 460 
(M-1). 

EXAMPLE 19 

Lithium 2-[(2,4-dicUorobeiizoyQamino]"5-[2-(4-methyl-l^-thiazol-S- 
yQefhosyJbenzoate 




iSfep 7; Methyl 2-[(2A'dichlorobenzoyl)amino]-5-{2-[(4-metJiyl'l,3'thiazoU^ 
ethoxyjbenzoate 

Use of 2-(4-methyl-l,3-thiazol-5-yl)ethanol afforded the title compound (21 mg, 
9%), as a white solid, by the application of the general procedure A described above. ^H 
NMR (CDCI3) 5 11.29 (s, IH), 8.78 (d, J- 9.23 Hz IH), 8.60 (s, IH), 7.62-7.56 (m, IH), 
7.53 (d, /= 2.90 Hz IH), 7.47 (d,7= 1.85 Hz IH), 7.34 (dd, 7- 8.19, 2.12 Hz IH), 7.16 
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(dd, y = 9.23, 3.17 Hz IH), 4.15 (t, J= 6.47 Hz 2H). 3.89 (s, 3H), 3.25 (t, 7= 6.47 Hz 
2H), 2.45 (s, 3H); MS 465 wi/z (M+1). 

iS/g? 2.- Lithium 2-[(2,4'dichlorobemoyl)amino]-5'{2'[(4'meth^^ 
yl)oxy]ethoxy}benzoate 

Use of methyl 2-[(2,4-<iicUorobenzoyl)ammo]-5-{2-[(4-methyl-l,3-thiazoI-5- 
yl)oxy]ethoxy}benzoate afforded the title compound (18 mg, 90%) as a white solid by the 
application of the general procedure B described above. ^H NMR (DMSO) 5 15.09 (s, 
IH), 8.82 (s, IH), 8.46 (d, J= 8.97 Hz IH), 7.72 (d, J= 1.85 Hz IH), 7.63^7.50 (m, 3H), 
6.89 (dd, /= 8.97, 3.17 Hz IH), 4.10 (t, 7= 6.07 Hz 2H), 3.20 (t, J= 3.20 Hz 2H), 2.35 
(s,3H);MSin/2 449(M-l). 

EXAMPLE 20 

Lithium 2-[(2,4-dicUorobeiizoyl)aiiiino]-5-(3-fuiyl^^ 




Step 1: Methyl 2-f(2,4'dichloroberizoyl)aminoJ-5-(3'fii7yImethoxyJbenzoate 

Use of 3-furylalcohol afforded the title compound (37 mg, 18%), as a white solid, 
by the application of the general procedure A described above. ^H NMR (CDCI3) S 
11.30 (s, IH), 8.78 (d,y= 9.23 Hz IH), 7.68-7.30 (m, 7H), 7.25-7.19 (m, IH), 6.48 (s, 
IH), 4.96 (s, 2H), 3.89 (s, 3H); MS 420 m/z (M+1). 

Step 2: Lithium 2-f(2,4Hiichlorobenzoyl)aminoJ-5-(3-fiifylmethoxy)benzoate 

Use of methyl 2-[(2,4-dicUorobenzoyl)amino]-5-(3-furylmethoxy)benzoate 
afforded tho title conq)ound (31 mg, 86%) as a yellow solid by the application of the 
general procedure B described above. ^H NMR (DMSO) S 15.06 (s, IH), 8.47 (d, J= 
8.97 Hz IH), 7.78-7.49 (m, 7H), 6.96 (dd, 7= 8.97, 3.17 Hz IH), 6.58-6.56 (m, IH), 4.92 
(s, 2H);MS7n/2 404(M.l). 
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EXAMPLE21 

Lithium 2-[(2,4-dichIorobenzoy0ammo]-5-[2-(2-thienyl)eft 



o 




Step 1: Methyl 2'[(2,4-dichlorobertzoyl)aminoJ-5'[2'(2'thienyI)etho^^ 

Use of 2-(2-thieQyl)ethaiiol afforded the title conqpound (38 mg, 17%), as an oil, 
by the application of the general procedure A described above. NMR (C33C13) S 
1 1.30 (s, IH), 8.78 (d, J= 9.24 Hz IH), 7.62-7.55 (m, 2H), 7.47 (d, J= 1.85 Hz IH), 7.34 
(dd, /= 8.18, 2.11 Hz IH), 7.21-7.16 (m, 2H), 6.98-6.91 (m, 2H), 4.21 (t, J= 6.73 Hz 
2H), 3.89 (s, 3H), 3.31 (t, 6.60 Hz 2H); MS 450 m/z (M+1). 

Step 2: Lithium 2-[(2,4'dichlorobenzoyl)aminoJ-5-[2'(2'thierQfl)etho 

Use of methyl 2-[(2,4-dicWon)benzoyl)ammo]-5-[2-{2-tMenyl)ethoxy]benzoate 
afforded the title compound (32 mg, 86%) as a white solid by the application of the 
general procedure B described above. ^H NMR (DMSO) S 14.96 (s, IH), 8.48 (d, y = 
8.71 Hz IH), 7.72 (d,y= 1.85 Hz IH), 7.64-7.50 (m, 3H), 7.37-7.32 (m, IH), 7.00-7.68 
(m, 3H), 4.15 (t, J= 6.33 Hz 2H), 3.23 (t, 6.33 Hz 2H); MS m/^ 434 (M-1). 

EXAMPLE 22 

Lithium 2-I(2,4-dicMorobenzoyl)aminol-5-[2-(2-methyl-5-nitro-lH-iniidazol-l- 
yQethoxylbenzoate 




St^ 1: Methyl 2'[(2A-dichlorobemoyl)amino]-5'[2-(2-methyU5'ni 
yl)ethoxy]benzoate 
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Use of l-(2-hydroxyelhyl)-2-metiiyl-5-mtroimi(iazole afforded the title compound 
(53 mg, 21%), as a white solid, by the application of the general procedure A described 
above. ^HNMR (CDCI3) S 11.28 (s, IH), 8.75 (d, 9.24 Hz IH), 7.95 (s, IH), 7.57 (d, 
J= 8,18 Hz IH), 7.45 (d, /= 1.85 Hz IH), 7.41 (d, 3.17 Hz IH), 7.32 (dd, 8.18, 
2.11 Hz IH), 7.06 (dd, J= 9.24, 3.17 Hz IH), 4.71 (t, J= 4.88 Hz 2H), 4.33 (t, 4.75 
Hz 2H), 3.88 (s, 3H), 2.61 (s, 3H); MS 493 m/z (M+l). 

Step 2: Lithium 2-f(2J-dichIorobenzoyl)aminoJ-5-[2'(2'methyl'5'nitrO'lH'imi 
yl)ethoxy]benzoate 

Use of methyl 2-[(2,4-dichlorobeiizoyl)aniino]-5-[2-(2-methyl-5-mtro-lH- 
imida2ol-l-yl)ethoxy]ben2X>ate afforded the title compound (50 mg, 96%) as a brown-red 
isolid by the application of the general procedure B described above. ^H NMR (DMSO) S 
14.98 (s, IH), 8.45 (d, J= 8.97 Hz IH), 8.03 (s, IH), 7.72 (d, J= 1.84 Hz IH), 7.64-7.47 
(m, 3H), 6.86 (dd, J« 8.97, 3.16 Hz IH), 4.70 (t, J= 5.01 Hz 2H), 4.29 (t, 5.01 Hz 
2H), 2.53 (s, 3H); MS m/z 477 (M-1). 

EXAMPLE 23 

X 

Lithium 2-[(2,4-dichlorobenzoyl)ainino]--5-(3-thienylmethoxy)beiizoate 




Step 1: Methyl 2-[(2,4'dichlorobenzoyl)amino]-5-(3'thienylmethoxy)benzoate 

Use of thiophene-3-methanol afforded the title compound (30 mg, 14%), as a 
white solid, by the ^plication of the general procedure A described above. *H NMR 
(CDCI3) S 11.30 (s, IH), 8.78 (d, 9.24 Hz IH), 7.65-7.58 (m, 2H), 7,48 (d, 2.11 
Hz IH), 7.37-7.32 (m, 3H), 7.23 (dd, 9.24, 3.17 Hz IH), 7.15 (dd, J= 4.75, 1.59 Hz 
IH), 5.09 (s, 2H), 3.89 (s, 3H); MS 436 m/z (M+l). 

Step 2: Lithium 2-f(2,4-dichlorobemoyl)aminoJ'5-(3-thienylmethoj(y)ber^ 
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Use of methyl 2-[(2,4-dicUorobenzoyl)ainmo]-5-(3-thienylme&^ 
afforded the title compound (28 mg, 95%) as a white solid by the application of the 
general procedure B described above. NMR (DMSO) S 15.03 (s, IH), 8.47 (d, J= 
8.98 Hz IH), 7.73 (d, J= 1.85 Hz IH), 7.66-7.50 (m, 5H), 7.20-7.15 (m, IH), 6.97 (dd, J 
5 = 8.97, 3.17 Hz IH), 5.05 (s, 2H); MS m/z 420 (M-1). 

EXAMPLE 24 

LitUam2-[(2,4-dicUorobenzoy]^aiiuno]-5-[2-(2-pyridinylsidfanyI)ethoxy]benzoat 




10 CI^'^^CI 

Step 1: Methyl 2'[(2,4-dichlorobemoyl)amino]'5'[2'(2-pyridinylsulf^^ 

Use of 2-(2-pyridylthio)ethanol afforded the title compound (1.7 mg, 1%), as an 
oil, by the application of the general procedure A described above. NMR (CDCI3) 5 
15 11.29 (s, IH), 8.78 (d, J= 8.98 Hz IH), 8.46-8.43 (m, IH), 7.63-7,57 (m, 2H), 7.51-7.45 
(m, 2H), 7.37-7.32 (m, IH), 7.29-7.19 (m, 2H), 7.03-6.98 (m, IH), 4.27 (t, J= 6.86 Hz 
2H), 3:89 (s, 3H), 3.57 (t, J- 6,86 Hz 2H); MS 477 m/z (M+1). 

Step 2: Lithium 2-[(2,4-dichlorobenzoyl)amino]'-5-[2-(2- 
20 pyridittylsulfanyljethoxyjbenzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2- 
pyridinylsulfenyl)ethoxy]benzoate afforded the title conqjound (1.7 mg, 100%) as a white 
solid by the application of the general procedure B desoibed above. MS m/z 469 (M+1). 
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EXAMPLE25 

Lithium 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(5-methyl-2-phenyl-l,3-thiazol-4- 
yI)ethoxy] benzoate 



Step 1: Methyl 2-[(2,4'dichlorobemcyl)amino]'5'[2-(5-methyl'^^ 



Use of 2-(5-methyl-2-phenyl-13-thiazol-4-yl)ethaaol afforded the title compound 
(170 mg, 63%) by the 25)plication of the general procedure A described above. NMR 
(DMSO) J 10.72 (s, 1 H), 8.05-7.25 (aromatic signal, 11 H), 4.35 (triplet-like, 2 H), 3.76 
(s, 3 H), 3.15 (triplet-like, 2 H), 2.44 (s, 3 H). 

Step 2: Lithium 2'[(2,4'dichlorobenzoyl)amino]-5-[2-(5-methyl-2'^^ 
yljeihoxyj benzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(5-methyl-2-phenyH,3- 
thia2ol-4-yl)ethoxy]ben2oate afforded the title compound (165 mg, 97%) as a solid by the 
£q)plication of the general procedure B described above. NMR (DMSO) ^ 8.46 (d, J= 
8.9 Hz 1 H), 7.90-7.40 (aromatic signals, 9 H), 6.92 (dd, /= 8.9, 3 Hz 1 H), 4.26 (t, J= 
7.2, 6.7 Hz 2 H), 3.12 (t, J= 6.5, 6.7 Hz 2 H), 2.49 (s, 3 H); MS m/z (M+1) 527. 

EXAMPLE 26 

Lithium 2-[(2,4-dicUorobeiizoyl)amj]io]-5-[2-(5-methy]-2-pheiiyl-l^-oxazol-4- 
yl)ethoxy]benzoate 



+ 



Li 




yl)ethaxyj benzoate 
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Step 1: Methyl 2'[(2,4-dichlorobenzoyl)(minoJ '5- f2-(^^ 
yl)ethoxy]benzoate 

Use of 2-(5"inethyl-2-phenyH,3-oxazol-4-yl)ethanol afforded the title compoimd 
5 (145 mg, 55%) by the application of the general procedure A described above. NMR 
(DMSO) ^8.47 (d, J= 8.91 Hz IH), 7.95-7.89 (m, 2H), 7.72 (d, •/= 1.98 Hz IH), 7.64- 
7.45 (m, 6H), 6.96-6.89 (m, IH), 4.18 (t, J= 6.68 Hz 2H), 2.92 (t, J= 6.68 Hz 2H), 2.36 
(s,3H);MSm/z(M+l)511. 

10 Step 2: Lithium 2'[ (2J'dichlorobemoyl)amino]'5'[2'(5'methyl-2-phenyl'-l,3-oxazol-'4-' 

yljethoxyj benzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)aiiiino]-5-[2-(5-methyl-2-phenyH,3- 

oxazol-4-yl)ethoxy]ben2:oate afforded the title compoimd (134 mg, 92%) by the 

application of the general procedure B described above. ^H NMR (DMS0-d6) J8.50 (d, J 
15 - 8.9 Hz 1 H), 7.99-7.36 (aromatic signals, 9 H), 6.90 (dd, /= 8.9, 3.1 Hz 1 H), 4.20 (t, J 

= 6.5 Hz 2 H), 2.90(t, J= 6.5 Hz 2 H), 2.49 (s, 3 H); MS m/z (M+1) 511. 

EXAMPLE 27 

LitMiim2-[(2,4-dichIorobeiizoy0aiiiino]-5-[2-(5-eihyl-2^^ 

20 



Step 1: Methyl 2'[(2,4'dichlorobenzqyl)aminoJ-5-f2-(5'-ethyl-2'pyridirQ^^ 

Use of 2-(5-ethyl-2-pyridinyl)ethanol afforded the title conqjound (90 mg, 38%) 
25 by the application of the general procedure A described above. ^H NMR (CDCI3) <5 1 1.28 
(s, 1 H), 8.74 (d, J= 10.5 Hz 1 H), 8.39 (s, 1 H), 7.70-7.05 (aromatic signals, 7 H), 4.35 
(t, J= 6.6 Hz 2 H), 3.87 (s, 3 H), 3.25 (t, 6.6 Hz 2 H), 2.65 (dd, 15.2, 7.5 Hz 2 H), 
1.24 (t, /= 7.5 Hz 3 H); MS m/z (M+1) 473. 
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Step 2: Lithiwn 2-[(2,4-dichlorobemoyl)amino]-5'[2-(5'ethyU2- 
pyridinyl)ethoxy]benzoate 

Use of methyl 2-[(2,4-dicMorobenzoyl)amino]-5-[2-(5--ethyl-2- 
pyridinyl)etfaoxy]benzoate afifoided the title compound (70 mg, 85%) by the application 
of the general procedure B described above. NMR (DMS0-d6) S 14.98 (s, 1 H), 8.45 
(d, y = 8.1 Hz 1 H), 8.38 (s, 1 H), 7.85-6.80 (aromatic signals, 7 H), 4.28 (t, J= 6.6, 6.6 
Hz 2 H), 3.12 (t, J= 6.6, 6,6 Hz 2 H), 2.56 (dd, J= 15.2, 7.5 Hz 2 H), 1.17 (t, J= 7.5, 7.5 
Hz 3 H); MS (M+1) 459. 

EXAMPLE 28 

Lithium 2-[(2,4-dicUorobenzoyl)a]iimo]-5-[2-(2-methoxyph^^^ 



Stq> 1: Methyl 2-[(2A-dichlorobenzoyl)cmino]-5-[2-(2-methoxyphenoxy)eth^ 

Use of 2-(2-methoxyphenoxy)eflianol previously described in J. Chem. Soc. 
Dalton Trans. 1997, 449-462 and Org. Mass Spectrom. 1992, 995-999) aiBforded the title 
compound (167 mg, 68%) by the appUcation of the general procedure A described above. 
^HNMR (CDCi3) ^1L31 (s, 1 H), 8.78 (d,/- 8.1 Hz 1 H), 7.65-6.80 (aromatic signals, 
9 H), 4.45-4.25 (overlapping signals, 4 H), 3.89 (s, 3 H), 3.85 (s, 3 H); MS m/z (M+1) 



Step 2: Lithium 2'[(2,4'dichlorobenzoyl)amino]'5'[2'(2- 
methoxyphenoxy)ethoxyj beiizoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2- 
methoxyphenoxy)ethoxy]benzoate afforded the title compound (163 mg, 98%) as a solid 
by the application of the general procedure B described above. ^H NMR CDMS0-d6) S 
14.91 (s, 1 H), 8.48 (s, 1 H), 7.80-7.40 (aromatic signals, 4 EO, 7.10-6.80 (overlapping 
signals, 5 H), 4.26 (s, 3 H), 3.85 (s, 4 H), 3.74 (s, 3 H); MS m/z (M-1) 475. 



+ 




490. 
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EXAMPLE 29 

Lithium 2-[(2,4-dicWorobenzoy0aiiiinol-5<4-pyridinylmethoxy)beiiz^^^^^ 




Step J: MeOiyl 2-[(2.4-dichlorobenzoyl)amino]-5-(4-pyrmnylmelho^^ 

Use of 4-pyridmylmethanol afforded the title conq>ound (38 mg, 16%) by the 
application of the general procedure A described above. 'HNMR(CDa3) ^11-31 (s, 
IH), 8.81 (d, J= 9.2 Hz IH), 8.63 (br s, 2H), 7.63-7.58 (m, 2H), 7.48 (d, J= 2.1 Hz IH), 
7.38-7.33 (m, 3H), 7.22-7.21 (m, IH). 5.12 (s, 2H), 3.9 (s, 3H). 

5/e;7 2; Lithium 2-[(2,4-dichlorobemoyl)amino]-5-(4-pyridinylmethoxy)benzoate 

Use of me&yl 2-[(2,4-dichlorobenzoyl)amino]-5-(4-pyridmylmethoxy)benzoate 
afiforded the title compound (quantitative yield) as a white solid by the application of the 
general procedure B described above. *HNMR (DMS0-d6) 515.13 (s, IH), 8.57-8.55 
(m, 2H), 8.47 (d, J= 9.0 Hz IH), 7.72 (d, /= 1.8 Hz IH), 7.64-7.59 (m, 2H), 7.54-7.51 
(m, IH), 7.45-7.42 (m, 2H), 6.99 (dd, 7= 9.0, 3.2 Hz IH), 5.16 (s, 2H); HRMS i«/z calc. 
for C2oHi4a2N204 416.0335, found 416.0331. 

EXAMPLE 30 

LitWum2-((2,4-dlcWorobenzoy0amino]-5-[3-(3-pyridmyI)propoxy]benzoate 
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Step 1: Methyl 2'[(2,4-dichlorobemoyl)amino]'5-[3'(3-pyndinyl^^^ 

Use of 3-(3-pyridinyl)-l-propanol afforded the title compound (144 mg, 57%) by 
the application of the general procedure A described above. NMR (CDCI3) 5 1 1 .29 (s, 
IH), 8.78 (d, J= 9.2 Hz IH), 8.49-8.45 (m, 2H), 7.61-7.47 (m, 4H), 7.36-7.32 (m, IH), 
7,24-7.14 (m, 2H), 3.99 (t, 2H), 3.89 (s, 3H), 2.86-2.81 (m, 2H), 2.17-2.07 (m, 2H). 

Step 2: Lithium 2-[(2,4-dichlorobemoyl)amino]-5-[3'(3-pyndinyl)propoxy]benzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[3-(3- 
pyridinyl)propoxy]benzoate afforded the title compound (quantitative yield) as a white 
solid by the application of the general procedure B described above. NMR (DMSO- 
d6) 6 15.03 (s, IH), 8.48-8.45 (m, 2H), 8.40 (dd, /= 4.8, 1.6 Hz IH), 7.72 (d, J= 1.8 Hz 
IH), 7.69-7.64 (m, IH), 7.62-7.59 (m, IH), 7.57-7.50 (m, 2H), 3.93 (t, J= 6.3 Hz 2H), 
3.61-3.56 (m, 2H), 2.79-2.74 (m, 2H), 2.07-1.97 (m, 2H), 1.77-1.72 (m, 2H); 
HRMS m/z calc. for C22H18CI2N2O4 (M)"*" 444.0644, found 444.0641 

EXAMPLE 31 



Step 1: Methyl 2'[(2,4'dichhrobenzoyl)aminoJ'5'f2'(2-pyridinyl)ethojcyJb^ 

Use of 2-(2-pyridinyl)ethanol afforded the title compound (47 mg, 19%) by the 
application of the general procedure A described above. ^H NMR (CDCI3) 1 1 .28 (s, 
IH). 8.75 (d, y = 9.2 Hz IH), 8.57-8.55 (m, IH), 7.66-7.55 (m, 3H), 7.47 (d, /= 1.8 Hz 
IH), 7.35-7.32 (m, IH), 7.28 (br s, IH), 7.18-7.14 (m, 2H), 4.39 (t, 6.4 Hz 2H), 3.88 
(s, 3H), 3.27 (t, 7= 6.4 Hz 2H). 

Step 2: Lithium 2-[(2,4'dichlorobemoyl)amino]-5'[2'(2-pyridinyl)ethoxy]^^ 

Use of methyl 2-[(2,4-dicWorobenzoyl)amino]-5-[2-(2-pyridinyl)ethoxy]benzoate 
afforded the title compound (quantitative yield) as a white solid by the application of the 




O 
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general procedure B described above. 'H NMR (DMS0-d6) ^15.05 (s, IH), 8.52-8.49 
(m, IH), 8.44 (d, /= 9.0 Hz IH), 7.77-7.69 (m, 2H). 7.62-7.50 (m, 3H), 7.37-7.35 (m, 
IE), 7.26-7.21 (m, IH), 6.88 (dd, / = 9.0, 3.2 Hz IH), 4.31 (t, J= 6.6 Hz 2H), 3.61-3.56 
(m, IH), 3.17 (t, 6.6 Hz 2H), 1.77-1.72 (m, IH); HRMS wi/z calc. for C21H16CI2N2O4 
5 (M)* 430:0487, found 430.0489 

EXAMPLE 32 

LiMiim2-[(2,4-dicMorobenzoyI)amino]-5-[2-(3-methoxypheiiyl)ethoxy]benzoate 



Step 1: Methyl 2-[(2J-dichlorobemoyl)amino]-5-[2-(3-methoxyphenyl)ethoxy]benzoate 
Use of 2-(3-methoxyphenyl)ethanol afforded the title conq)oimd (48 mg, 18%) by 
the application of the genaral procedure A described above. 'H NMR (CDCI3) ^ 1 1 .29 (s, 
15 IH), 8.77 (d, J= 9.2.HZ IH), 7.61-7.58 (m, IH), 7.53 (d, 2.9 Hz IH), 7.48 (d, J= 1.8 
Hz IH), 7.36-7.32 (m, IH), 7.28-7.14 (m, 2H), 6.89-6.78 (m, 3H), 4.18 (t, J= 7.1 Hz 2H), 
3.88 (s, 3H), 3.81 (s, 3H), 3.08 (t, 7= 7.1 Hz 2H). 

iSifg> 2: Lithium 2-[(2,4-dicMorobeim>yl)am1m]-5-[2-(3-meth€oiyphe^ 

20 Use of methyl 2-[(2,4-dichlotobBnzo^)amino]-5-i2-(3- 

methoxyphraiyQethoxyJbeazoate afforded die title compound (quantitative yield) as a 
pink solid by die application of die genra^ procedure B described above. 'H NMR 
(DMS0-d6) 515.07 (s, IH), 8.46 (d, J= 9.0 Hz IH), 7.62-7.50 (m, 31^, 7.24-7.18 (m, 
IH), 6.91-6.87 (m, 3H), 6.80-6.76 (m, IH), 4.14 (t, /= 6.9 Hz 2H), 3.73 (s, 3H), 3.61- 

25 3.56 (m, 2H), 2.99 (t, 6.6 Hz 2H), 1.77-1.72 (m, 2H). 



10 
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EXAMPLE 33 

LitMum2-((2,4-dichIorobeiizoyl)aiiimol-5-I(3-nitro-2-pyridiny0oxy]ben^ 



Step 1: Methyl 2-[(2,4-<UcUorobemoyl)amMj-5-[(6-nitro-2-pyridinyl)ox^^^ 

General procedure C 

Methyl 2-[(2,4-dichlorobenzo3tf)ammo]-5-hydroxybeatizoate (200 mg, 0.59 mmol) 

was added to a mixture of 2-chloro-3-mtropyridme (187 mg, 1.18 mmol) and potassium 

carbonate (244 mg, 1.8 mmol) in anhydrous dimethylfonnamide (6ml) and the suspension 

was stirred at SCC over night. After addition of chloroform, the reaction mixture was 

filtered and the filtrate concentrated in vacuo. The residue was treated with acetonitrile 

and the titie compound (170 mg, 63%) could be filtered of as a white soUd. NMR 

(CDcis) 5 1 1.55 (s, IH). 8.99 (d, 9.24 Hz IH), 8.39 (dd, 7= 7.92, 1.85 Hz IH), 8.33 

(dd, J= 4.75, 1.84 Hz IH), 7.91 (d, J= 2.64 Hz IH). 7.61 (d, J= 8.44 Hz IH), 7.50 (d, J 

= 2.11 Hz IH), 7.46 (dd, J= 9.24, 2.90 Hz IH), 7.37 (dd, /= 8.44. 2.11 Hz IH), 7.19 (dd, 

/= 7.92, 4.75 Hz IH), 3.89 (s, 3H); MS 462 m/z (M+1). 

Step 2: Lithium 2-[(2,4-dichlorobenzoyl)amino]-5-[(6-nitro-2-pyrUlinyl)oxy]bettzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)aimno3-5-[(6-nitro-2- 
pyridinyl)oxy]benzoate afforded the title compound (88 mg, 94%) as a yellow soUd by 
the appUcation of the general procedure B described in Example 1 . ^H NMR (DMSO) S 
15.31 (s, IH). 8.63-8.53 (m,2H),8.41 (dd, 7=4.75, 1.84 Hz lH),7.94(s, 1H),7.75 (d,/ 
= 1.85 Hz IH), 7.72 (d, 7= 2.91 Hz IH), 7.66 (d, J= 8.18 Hz IH), 7.56 (dd, J= 8.18, 
1.85 Hz IH), 7.36 (dd. 7= 7.91, 4.75 Hz IH), 7.18 (dd. 7= 8.71, 2.90 Hz IH); MS m/z 




446 (M-1). 
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EXAMPLE 34 

LitMim2-l(2,4-diclilorobenzoy0ainino]-5-[(5-iuti^2-pyridinyI)o^^ 




Step 1: Methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[ (5-nitro-2-pyridinyl)oxy]benzoate 

Use of 2-chloio-5-nitropyridine afforded the titie compoimd (89 mg, 33%), as a 
yellow solid, by the applicatton of Ihe general procedure C described above, with the 
exception that after filtration of the reaction mixture and evspiration, the residue was 

10 extracted between chloroform and brine. The organic phase was dried with magnesium 
sulphate and concentrated in vacuo. The crystalline residue was washed with diethyl ether 
to give the title compound. 'HNMR (CDCI3) 5 11.54 (s, IH), 9.02-8.96 (m, 2H), 8.50 
(dd, 7= 8.98. 2.91 Hz IH), 7.88 (d, J= 2.91 Hz IH), 7.61 (d, 8.18 Hz IH), 7.50 (d, J 
= 1.85 Hz IH), 7.42 (dd, /= 9.24. 2.90 Hz IH). 7.36 (dd, J= 8.44, 2.1 1 Hz IH), 7.09 (d, 

15 7= 8.7;1 Hz IH), 3.89 (s, 3H); MS 462 m/z (M+1). i 

Step 2: Uthium 2-[(2.4-dichlcTohenzoyl)cmino]-5-[(5-nitro-2-pyridi^ 

Use of methyl 2-[(2,4-dichlorobeaK)yl)amino]-5-[(5-nitro-2- 
pyridinyl)oxy]benzoate afiCorded the title coiiq)ound (58 mg, 98%) as a yellow soUd by 
20 the plication of the general procedure B described above. 'H NMR (Ca^aOD) S 9.00 
(d, J= 2.91 Hz 1H), 8.74 (d/= 8.97 Hz IH), 8.58 (dd,^= 9.24, 2.90 Hz IH), 7.88 (d, J= 
2.91 Hz IH), 7.68 (d, /= 8.44 Hz IH), 7.60 (d, J= 1.85 Hz IH). 7.47 (dd, J= 8.44, 2.11 
Hz IH), 7.28 (dd, 8.97, 2.90 Hz IH), 7.16 (d, J= 9.2A Hz IH); MS m/z 446 (M-1). 
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EXAMPLE 35 

Lithium 2-[(2,4-dichlorobeiizoyl)aiiiino]-5-{[5-(trifIuorometfayl)-2-- 
pyridinyl] oxy}beiizoate 




Step 1: Methyl 2'[(2,4'4ichlorobenzoyl)amino]'5'{[5'(trifluoromet 
pyridinyl]axy}henzoate 

Use of 2-cMoro-5-trifluorometiiylpyridine afforded the title compound (44 mg, 
15%), as a white solid, by the plication of the general procedure C described above, 
with the exception that the crude product was purified by column chromatography on 
silica gel (elutibag with chloroform) and re-crystallized fiom diethyl ether. NMR 
.(CDCla)^ 11.53 (s, lH),8.97(d, 7= 8.97H2 1H), 8.42(s, 1H),7.93 (dd,/= 8.44, 2.11 
Hz IH), 7.87 (d, J= 2.90 Hz IH), 7.61 (d, J- 8.18 Hz IH), 7.50 (d, 1.84 Hz IH), 
7.42 (dd, /= 9.24, 2.90 Hz IH), 7.37 (dd, J= 8.45, 2.11 Hz IH), 7.07 (d, J= 8.71 Hz 
IH), 3.89 (s, 3H); MS 485 mJz (M+1). 

Step 2: Lithium 2-f(2,4-^ichhrobenzqyl)aminoJ-5-f[5-(trifluoromethyl)'2' 
pyridinyljoxyjbenzoate 

Use of methyl 2-[(2,4-dicUorobenzoyl)amino]-5-{[5-(trifluoromethyl)-2- 
pyridinyl]oxy}benzoate afforded the title compound (41 mg, 95%) as a yellow solid by 
the application of the geaeral procedure B described above, NMR (DMSO) 15. 17 
(s, IH), 8.70-8.50 (m, 2H), 8.25-8.17 (m, IH), 7.79-7.51 (m, 4H), 7.25-7.13 (m, 2H); MS 
/n/z469(M-l). 
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EXAMPLE 36 

LitUam5-K6-cUoro-2-pyrazinyQoxy]-2-[(2,4-dichlorob^ 




5 

Step 1: Methyl 5-f(6-chloro-2-pyrazinyl)oxyJ-2-f(2,4-dichlorob^ 

Use of 2-4-dichIoFopyrazme afforded the title compound (112 mg, 42%), as a 
white solid, by the q>plication of the general procedure C described above. NMR 
(CDCI3) 5 11.52 Cs, IH), 8.95 (d, 7= 9.23 Hz IH), 8.32 (s, IH), 8.29 (s, IH), 7.86 (d, J- 
10 2.90 Hz IH), 7.61 (d, /= 8.44 Hz IH), 7.49 (d, y= 1.84 Hz IH), 7.42 (dd, 9.23, 2.90 
Hz IH), 7.36 (dd, J= 8.19, 2.11 Hz IH), 3.89 (s, 3H); MS 452 m/z (M+1). 

Step 2: Lithium 5-[(6-chloro-2-pyrazijQ/l)oxyJ'2-[(2,4'^ichlorobenzqyl)am 
Use of mefliyl 5-[(6-chloro-2-pyrazinyl)oxy]-2-[(2,4- 
15 dicUorobenzoyl)ainino]beiizoate afforded the title compound (84 mg, 83%) as a white 
solid by the application of the general procedure B described above. NMR (DMSO) S 
15.19 (s, IH), 8.68-8.44 (m, 3H), 7.80-7.51 (m, 4H), 7.23 (dd, 7= 8.70, 2.91 Hz IH); MS 
m/z436(M-l). 

20 EXAMPLE 37 

Lithium 2-[(2,4HUcUorobenzoyQamino]-*S-(2-pyrlimdinyloxy)benzoate 

25 Step 1: Methyl 2-[(2A-dichlorobemoyl)amino]-5-(2-pynmidinyloxy^ 

Use of 2-chloropyrimidine afforded the title compound (78 mg, 24%), as a white 
solid, by the application of the general procedure C described above. ^H NMR (CDCI3) S 
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1 1 .52 (s, IH), 8.96 (d, J= 9.23 Hz IH), 8.56 (d, J= 5.02 Hz 2H), 7.91 (d, J= 2.90 Hz 
IH), 7.60 (d, /= 8.45 Hz IH), 7.50-7.42 (m, 2H), 7.35 (dd, 8.18, 1 .85 Hz IH), 7.06 (t, 
7= 4.75 Hz IH), 3.87 (s, 3H); MS 418 /w/z (M+1). 

5 5/^7 2; Lithium 2-[ (2,4'dichlorobenzoyl)amino]-5-(2-pyrimidinyloxy)benzoate 

Use of methyl 2-[(2,4-dicUorobenzoyl)amino]-5-(2-pyriinidinyloxy)benzoate 
a£Forded the title compound (64 mg, 90%) as a solid by the application of the general 
procedure B described above. NMR (DMSO) <5 15.1 1 (s, IH), 8.70-8.55 (m, 3H), 
7.80-7.52 (m, 4H), 7.29-7.12 (m, 2H); MS m/z 402 (M-1). 

10 

EXAMPLE 38 

Lithium 2-[(2y4-dichlorobe]izoyQamiiio]-5-{[(2E)-3-phenyl-2-propenyI]oxy}benzoate 




Step 1: Methyl 2'[(2,4-dichlorobemoyl)amino]'5'{[(2E)'3'phenyl-2' 
property lJoxy}benzoate 
General procedure D 

Cinnamyl bromide (131 |xl, 0.88 mmol) was added to a stirred mixture of methyl 

20 2-[(2,4-dichlorobenzoyl)amino]-5-hydroxybenzoate (300 mg, 0.88 namol) and potassium 
carbonate (1 85 mg, 1.3 nraiol) in DMF (10 ml). After heating at 65°C for 4 hours the 
mixture was allowed to cool and then chloroform was added. Filtration and concentration 
of the filtrate in vacuo gave a residue which subsequently was purified by 
chromatogr^hy on silica gel eluting with CHCI3 to give the title compound (196 mg, 

25 50%) as a white soUd. ^HNMR (CHCI3) d 11.30 (s, IH), 8.80 (d, 7= 9.15 Hz IH), 7.64- 
7.20 (m, 1 IH), 6.75 (d, /= 16.08 Hz IH), 6.46-6.34 (m, IH), 4.72 (dd, J= 5.69, 1.49 Hz 
2H), 3.90 (s, 3H); ); ^^C NMR (CHCI3) 5 168.3, 164.2, 154.1, 136.9, 136.3, 134.9, 
134.8, 133.6, 132.3, 130.5, 130.4, 128.7, 128.1, 127.6, 126.7, 123.9, 122.3, 121.8, 116.7, 
1 16.2, 100.0, 69.2, 52.7; MS m/z 456 (M+1). 
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Step 2: Lithium 2'[(2J-dichloroberizoyl)eminoJ'5'{[(2E)-3-phen^^ 
propenyljoxyjberizoate 

Use of methyl 2-[(2,4-dicMorobenzoyl)aniino]-5-{[(2E>3-pheny^ 
5 propenyl]oxy}benzoate afforded the title coii5)oiind (160 mg, 96%) as a solid by the 
application of the general procediure B described above. NMR (CD^OD) S 8.57 (d, / 
= 8.90 Hz IH), ine-l.n (m, lOH), 7.08 (dd, J= 8.90, 2.96 Hz IH), 6.81-6.72 (m, IH), 
6.53-6.41 (m, IH), 4.72 (dd, J= 5.69, 1.24 Hz 2H); MS m/z 440 (M-1). . 

10 EXAMPLE 39 

Lithium 2-[(2,4-dichlorobeiizoyr)ammo]-5-[(3-methoxybeiizyl)o3iy]beM^ 



Use of 3-methoxybenzyl bromide aflforded the title compound (148 mg, 45%) as 
an oil by the application of the general procedure D described above. ^H NMR (CD3OD) 
S 1 1.30 (s, IH), 8.78 (d, J= 9.15 Hz IH), 7.66-7.57 (m, 2H), 7.47 (d, J= 1.98 Hz IH), 
7.35-7.20 (m, 3H), 7.03-6.97 (m, 2H), 6.89-6.84 (m, IH), 5.05 (s, 2H), 3.89 (s, 3H), 3.81 
20 (s, 3H); ^^C NMR (CHCI3) S 168.3, 164.1, 160.0, 154.2, 138.1, 136.9, 134.9, 134.7, 
132.3, 130.5, 130.4, 129.8, 127.6, 122.2, 121.8, 119.7, 116.7, 116.3, 113.7, 113.1,70.4, 
55.3, 52.7; MS m/z 460 (M+1). 

Step 2: Lithium 2-[(2,4'4ichlorobefizoyl)amino]-5-[(3-methoxybefuyl)oxy]^^ 

25 Use of methyl 2-[(2,4-dichlorobenzoyl)amitto]-5-[(3- 

methoxybenzyl)oxy]benzoate affi)rded the title compound (1 10 mg, 76%) as a white soUd 
by the qjplication of the general procedure B described above. ^H NMR (OOaOD) S 
8.55 (d, 7= 8.91 Hz IH), 7.75 (d, J- 2.97 Hz IH), 7.66-7.56 (m, 2H), 7.47-7.41 (m, IH), 
7.31-7.22 (m, IH), 7.08 (dd, 7= 8.90, 2.96 Hz IH), 7.04-6.98 (m, 2H), 6.89-6.82 (m, IH), 

30 5.07 (s, 2H), 3.79 (s, 3H); "C NMR (CD3OD) d 172.6, 164.4, 160.0, 154.5, 138.9, 




15 Step 1: Methyl 2-[(2A-dichlorobemoyl)amino]'5'[(3-methoxybenzyl)oxy]^ 
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136.1, 133.4, 132.1, 129.9, 129.2, 127.4, 125.6, 120.6, 119.4, 117.7, 116.7, 113.1, 112.6, 
100.0, 69.8, 54.3; MS m/z 444 (M-1). 

EXAMPLE 40 

5 Lithium 2-[(2, 4-diclilorobenzoyl)amino]-S"(3-thienyl)beiizoate 




Step 1: Methyl 2-amino-5'iodobenzoate 

10 To a solution of 2-aniino-5-iodobenzoic acid (10 g, 38 mmol) in dry dioxane (280 

ml) was added dropwise with stirring bichloromethylchloroformate (4.6 ml, 38 mmol). 
The vessel was allowed to stir for 1 hour at ambient temperature after which the solvent 
was removed at 50°C by rotary evaporation. The residue was suspended in water (100 ml) 
and jSltered and dried in a vacuimi desiccator overnight to give the crude isatoic 

15 anhydride (13 g) IR; C=0 stretch; 1795, cm'* and NH stretch; 3184-3088 cm\ 

The crude isatoic anhydride (9.5 g, 27 mmol) was dissolved in dry methanol (670 
ml) to which was added powdered anhydrous potassium carbonate (4.4 g, 31 mmol). The 
solution was allowed to stir at ambient overnight before being evaporated under reduced 

20 pressure. The residue was partitioned between ethyl acetate (200 ml) and water (200 ml) 
and the aqueous layer adjusted to pH 7.0 with concentrated hydrochloric acid before 
separating. The aqueous phase was extracted with two further portions of ethyl acetate (2 
X 100 ml) and the combined fractions were dried (MgS04) and evaporated under reduced 
pressure to give a pale brown oil which solidified on standing (6.8g, 91%); NMR 

25 (CDCb) 58.12 (d, J= 2.6Hz IH), 7.46 (dd, 8.7, 2.4Hz IH), 6.45 (d, 8.8Hz IH), 
3.86 (s, 3H). 
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Step 2: Methyl 2-[(2, 4-dichIorobenzoyI)aminoJ-5''iodobenzoate 
General procedure E 

To a stirred solution of methyl 2-aimno-5-iodobenzoate (1.5 g, 5.4 mmol) in dry 
THF (30ml) cooled by an ice-water bath and under an atmosphere of nitrogen 

5 diisopropylethylamine (1 .2 ml, 9.2 mmol) was added. A solution of 2,4- 

dichlorobenzoylchloride (0.84 ml, 6.0 nmiol in 5 ml of THF) was added dropwise over 
ten minutes and the vessel was allowed to warm to ambient tenqaerature slowly overnight 
after which the flask contents were filtered, the solid washed with eflxyl acetate (20 ml) 
and the combined filtrate evaporated under reduced pressure. The residue was taken up in 

10 dichloromethane (50 ml) washed with an equal volume of IM hydrochloric acid, water 
and brine. The organic phase was then dried (MgS04) and evaporated under reduced 
pressure to give an off-white solid (2.25 g) which was re-crystallized from 1:1 hexane: 
dichloromethane to give colorless needles (1.88 g, 77%). NMR (CDCI3) ^ 1 1.49 (br s, 
IH), 8.66 (d, J- 9.0 Hz IH), 8.38 (d, /= 2.2Hz IH), 7.89 (dd, J= 8.8, 2.2 Hz IH), 7.61 

15 (d, J= 8.3 Hz IH), 7.50 (d, / = 2.0 Hz IH), 7.37 (dd, J= 8.3, 2.0 Hz IH), 3.92 (s, 3H); 
MSin/z(M-l)448. 

Stqp 3: Methyl 2-[(2.4-dicMorobenzcyl)ammo]-5-(3-Mm^^ 
General procedure F 

20 To a stirred mixture of methyl 2-[(2, 4-dichlorobenzoyl)amino]-5-iodoben2oate 

(100 mg, 0J22 imnol), tetraMs(triplienylphosplime)palladium(0) (13.5 mg, 5 mol%) and 
3-fhiopheneboiDnic add (36 mg, 0^8 mmol) in degassed l^-dimethoxyethane (1.7 ml) 
was added sodivmi carbonate solution (0.25 ml, 2 N) before heating to reflux for 2.5 hours 
under an atmosphere of nitrogen. The solvent was removed under reduced pressure and 

25 the residue partitioned between didilorometiiane (20 ml) and water (20 ml). The organic 
phase was separated, washed with brine (20 ml), dried (Na2S04) and ev^orated under 
reduced pressure to give tiie crude product Purification by flash chromatogr^hy on a 
short column, eluting with a gradient from 10Q% hexane to 20% ethyl acetate in hexane, 
gave pale yellow needles (74 mg, 82%); *H NMR (CJJOb) 1 1.56 (br s, IH), 8.90 (d, J= 

30 8.8 Hz IH), 8.30 (d, 7= 2.4 Hz IH), 7.83 (dd, /= 8.7. 2.3 Hz IH), 7.63 (d, J= 8.3 Hz 
IH), 7.49 (br s, 2H), 7.41-7.34 (m, 3H) and 3.93 (s, 3H). 

Step 4: Lithium 2-[(2, 4-dichlorobenzqyl)amitioJ-5-(3-thienyl)benzoate 
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General procedure G 

To a stirred solution of methyl 2-[(2, 4-dichlorobenzoyl)ainino]-5-(3- 
thienyl)benzoate (37 mg, 0.091 mmol) in dioxane (1.1 ml) was added a solution of 
aqueous lithium hydroxide (2.46 mg in 1.1 ml). The reaction mixture was stirred 
5 overnight undCT an atmosphere of nitrogen and then jfreeze dried to give the pure lithium 
salt (25 mg, 70%) as a pale yellow solid; MS m/z 390 (M-1). 

EXAMPLE 41 

Lithium 2-[(2, 4-dichIorobenzoyl)amino]-5-(2, 4-dichlorophenyI)benzoate 

10 



Step 1: Methyl 2-[(2, 4-dichlorobenzoyl)amino]-5'(2, 4'dichlorophenyl)benzoate 

Use of 2,4-dichlorophenylboronic acid (42 mg, 0.22 mmol) afforded a 4:1 mixture 
15 of the titie compound with characteristic NMR signals; NMR (CDCI3) 5 1 1.38 (br s, 
IH), 8.77 (d, 9.0 Hz IH), 8.24 (d, /=2.0 Hz IH) 7,90 (dd, J= 9.0, 2.0 Hz IH), 3.81 
(s, 3H) and the corresponding 2-aiyl-l,3*benzoxazin-4-one with characteristic NMR 
signals; NMR (CDCI3) S%M (d, 7= 9.0 Hz IH), 8.36 (d, J= 2.0 Hz IH) by the 
application of the general procedure F described above. 



Step 2: Lithium 2- f (2, 4'dicMorobenzoyl)amino]''5-(2, 4'4ichlorophenyl)bemoate 

To the crude nnxture fiom step 1, dissolved in dioxane (3.3 ml) was added a 
solution of aqueous lithium hydroxide (7.2 mg in 3.3 ml). The reaction mixture was 
stirred overnight imder an atmosphere of nitrogen and monitored by HPLC. A second 
25 aliquot of base (0.5 eq) was added followed by another 16 hours stirring at ambient 
temperature. The reaction mixture was then adjusted to pH 7.0 with concentrated 
hydrochloric acid, purified by prep HPLC and freeze dried to give the title coinpound (7.4 
mg, 9%) as a colorless solid; MS m/z (M+1) 456. 




20 
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10 



15" 



EXAMPLE 42 

2-[(2, 4.DicWorobeiizoyl)aiiiinol-5-(4-ethylpIienyI)beiizoic add 



20 




Step 1: 2-(2A-dichlorophenyl)M4-etfiy1phenyl)-1.3-hem^^ 

Use of 4-ethyl phenylboronic add (33 mg, 0.22 mmol) affi)ided the crude title 
compound by the appUcation of the general procedure F described above. This was used 
in step 2 without fiirther purification. 

Step 2: 2-[(2. 4-dichlorobenzoyl)amino]-5-(4-ethylphenyl)benzoic add 

Use of the crude 2-(2,4-dichlorophenyl)-6-(4-ethylphenyl)-l,3-benzoxazin-4-one 
(ca 0.18 mmol) afforded, after purification by HPLC, the title compound (23 mg. 32%) by 
the appUcation of the general procedure G described above. MS m/z (M-1) 412. 

EXAMPLE 43 

2-I(2y4-Dichlorobeiizoyl)aiiiino]-5-(8-quuiolinyl)benzoicacid 




Stepl:2-(2J-Dichhrophenyl)-6-(qumolin-8-yl)-lJ-benzoxazin-4^^^ 

Use of quinoline-8-boromc acid (38 mg, 0.28 mmol) afforded the crude title 
compound by the ^Ucation of the general procedure F described above. The crude 
product was used m the next stq> without fiirther purification. 
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Step 2: 2-[(2,4rDichlorobemoyl)ammo]-5'(8-quinolinyl)benzoic acid 

Use of the crude 2-(2,4-dicUorophenyl)-6-(qumolin-8-yl)-l,3-ben20xazin-4-one 
afforded, after purification by HPLC, the title compound (12 mg, 15%) as an yellow solid 
5 by the application of the general procedure G described above. MS m/z (M+1) 437. 

EXAMPLE 44 

5-(l,3-Benzodioxol-5-yl)-2-[(2,4-dicUorobe]izoyl)aiiimo]benzoic acid 



Stqp 1: Methyl 5-(l,3-bemodioxol'5-yl)'2-[(2A'dichlorobemoyl)amino]bemo 

Use of l,3-benzodioxole-5-bdromc acid (37 mg, 0.22 mmol) afforded the crude 
title compound by the application of the general procedure F described above. The crude 
15 product was used in the next stq) without further purification. 

St^ 2: 2-[(2,4'Dichlorobenzoyl)aminoJ'5'(8-quinolifTyl)bem^ acid 

Use of the crude methyl 5-(l,3-benzodioxol-5-yl)-2-[(2,4- 
dichlorobenzoyl)amino]benzoate afforded, after purification by HPLQ the titie 
20 confound (16 mg, 21%) as a solid by the application of the general procedure G 
described above. MS m/z (M-1) 428. 

EXAMPLE 45 

2-[(2,4-Dichlorobeiizoyl)amino]-5-^2,4-dimethoxy-5-pyrimidinyl)benzoica 



10 




25 




56 



wo 03/004458 



PCT/SE02/01323 



Stq? J: Methyl 2-[(2,4'dichlorobenzoyl)amino]-5''(2,4-d^ 

Use of (2,4-dimethoxy)pyriimdme-5-boromc acid (41 mg, 0.22 mmol) afforded a 
crude mixture of title conq)ound and the corresponding cyclized benzoxazine by the 
application of the general procedure F described above. The crude product was used in 
the next step without fiirfher purification. 

Step 2: 2'[(2,4'DichloToberizoyl)amino]-5'(2,4-dimethoxy'5'pyrim acid 

Use of the mixture from step 1 afforded, after purification by HPLC, the title 
compound (17 mg, 21%) as an yellow solid by the application of the general procedure G 
described above, MS m/z CM+1) 448. 

EXAMPLE 46 

3HAcetylamino)-4-I(2,4-dicMorobenzoyr)amino][l,l'-biphenyl]-3^ 



Step 1: Methyl 3-(acetylamino)'4-f(2,4-dichlorobenzoyl)aminoJflJ''b^ 
carboxylate 

Use of 3-(acetamido)phenyIboronic acid (40 mg, 0.22 mmol) afforded a crude 
mixture of the title compound and the corresponding cyclized benzoxazine by the 
application of the general procedure F described above. The crude product was used in 
tibie next step without further purification. 

Step 2: 3-(Acetylamino)'4'[(2,4'^chlorobenzcyl)amino][lJ'^^^ 
acid 

Use of tibie mixture from step 1 afforded, after purification by HPLC, the title 
compound (19 mg, 25%) as a solid by file application of the general procedure G 
described above. MS m/z (M-1) 441. 




57 



wo 03/004458 



PCT/SE02/01323 



EXAMPLE 47 

4-[(2,4-DicIilorobeiizoyl)ainino]-3Htrifluorometboxy)[14*^ 
acid 



Step 1: Methyl 4'f(2,4-dichIorobenzoyl)aminoJ-3-(trifluoromethoxy^ 
carboxylate 

Use of 3-(trifluoromethoxy)phenylboromc acid (46 mg, 0.22 mmol) afforded a 
crude mixture of the title compound and the corresponding cyclized benzoxazine by .the 
application of the general procedure F described above. The crude product was used in 
the next step without further purification. 

Step 2: 4'f(2,4'DichlorobenzoylJaminoJ-3'(trifluoro7nethoj^^ 
carboxylic acid 

Use of the mixture fi:om step 1 afforded, after purification by HPLC, the title 
compound (13 mg, 16%) as a solid by the application of the general procedure G 
described above. MS m/z (M-1) 468. 

EXAMPLE 48 

4-[(2,4-Dichlorobeiizoyl)a]mno]-3 '-ethoxy [1,1 *-biphenyl]-3-carboxylic acid 



Step 1: Methyl 4-[(2,4'dichloroberizoyl)amino]-3'-ethoxy[lJ''biphenyl]-^^ 
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Use of 3-(ethoxy)phenylboroiiic acid (37 mg, 0.22 mmol) afforded a crade 
mixture of the title compound and the corresponding cyclized benzoxazine by the 
application of the general procedure F described above. The crude product was used in 
the next step without furttier purification. 

Step 2: 4'[(2A-Dichlorobenzoyl)amino]'y-ethoxy[lJ'^^^ acid 
Use of the mixture from step 1 afforded, after purification by HPLC, the title 
compound (35 mg, 45%) as a solid by the application of the general procedure G 
described above. MS m/z (M-1) 428. 

EXAMPLE 49 

5-(l-Benzofttran-2-yI)-2-[(2,4-dichlorobenzoyl)amino]ben2oic acid 




Step 1: Methyl 5'(l-benzofi^an-2-yl)-2-[(2,4'dichIorob^ 

Use of benzofuran-2-boromc acid (23 mg, 0.14 mmol) afforded a crude mixture of 
the title compound and the coire^onding cyclized benzoxazine by the application of the 
general procedure F described above. The crude product was used in the next step without 
further purification. 

Step 2: 5-(l-Benzojurm'2-yl)'2'[(2,4-dichlorobem acid 

Use of the mixture from step 1 afforded, after purification by HPLC, the title 
coir5)ound (4 mg, 9%) as an yellow solid by the application of the general procedure G 
described above. MS m/z (M-1) 424. 

EXAMPLE 50 

4-[(2,4-Dichlorobenzoyl)aniino]-3*-(hydroxymethyI)[l,l'-biphenyl]-3-carboxyIic acid 
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Step 1: Methyl 4'[(2,4-dichlorobenzoyl)aminoJ'3-(hydroxymethyl)fJJ^^^^ 
carboxylate 

Use of 3-(hydroxymethyl)phenylboromc add (34 mg, 0.22 mmol) afforded a 
crude mixture of the title coixipound and the corresponding cyclized benzoxazine by the 
application of the general procedure F described above. The crude product was used in 
the next step without further purification. 

Step 2: 4'[(2,4'Dichlorobenzoyl)aminoJ'3-(hydroxymethyl)[]J'-biph 
acid 

Use of the mixture fix)m step 1 afforded, after purification by HPLC, the title 
compound (20 mg, 27%) as a solid by the apphcation of the general procedure G 
described above. MS m/z QAA) 414, 

EXAMPLES! 

4-[(2,4-DichIorobeiizoyI)animo]-3 '-fonnyl[l,l '-biplienyl]-3-carboxyIic add 




Step I: Methyl 4-[(2A-dichlorobemoyl)amino]-3''formyl[lJ'biphenyl]'3^ 

Use of 3-(formyl)phenylboronic acid (33 mg, 0.22 mmol) afforded a oiide 
noixture of the title cbrnpound and the corresponding cyclized benzoxazine by the . 
application of the general procedure F described above. The crude product was used in 
the next step without further purification. 
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Step 2: 4'[(2,4-Dichlorobemoyl)amino]'3''formyl[lJ''^^^ acid 
Use of the mixture from step 1 afforded, after purification by HPLC, the title 
compound (6 mg, 8%) as a solid by the application of the general procedure G described 
above. MS ni/z (M-1) 412. 



10 

Step 1: 2-(2,4-Dichlorophenyl)-6'(naphth-2-yl)-l,3-befizoxazin-4'On^ 

Use of naphthyl-2-boronic acid (38 mg, 0,22 mmol) afforded the crude title 
conq)ound by the application of the general procedure F described above. The crude 
product was used in the next step without further purification. 

15 

Step 2: 2-[(2,4'Dichlorobenzoyl)amino]'5'(2'naphthyl)bemoic acid 

Use of the crude 2-(2,4-dichlorophenyl)-6-(naphth-2-yl)-l,3-beiizoxazin-4-one 
firom step 1 afforded, after purification by HPLC, the title compoimd (8 mg, 10%) as a 
solid by the application of the general procedure G described above. MS m/z (M-1) 434. 

20 

EXAMPLE 53 

4-[(2,4-Dichlorobe]i2»yl)ainmo]-3*-isopropyI-^*-metho^ 
acid 



5 



EXAMPLE 52 



2-[(2,4-Dichlorobeiizoyl)aniino]-5-(2-naphthyr)benzoic acid 





25 
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Step 1: Methyl 4'[(2A'Dichlorobenzoyl)amino]'3*'isopropyl-6'-methox^^ 
S'Carboxylate 

Use of 2-metlioxy-5-isopropylphenylboromc acid (43 mg, 0.22 nmol) afforded a 
crude mixture of the title compound and the coirespdnding cyclized benzoxazine by the 
application of the general procedure F described above. The crude product was used in 
the next step without further purification. 

Step 2: 4-[(2,4'Dichlorobemoyl)amino]-3'-isopropyl-6'methoxy[lJ^^^^ 
carboxylic acid 

Use of the mixture iBrom step 1 afforded, after purification by HPLC, the title 
compound (9 mg, 1 1%) as an yellow solid by the application of the general procedure G 
described above. MS m/z (M-1) 456. 

EXAMPLE 54 

4-[(2,4-Dictalorobeiizoyl)aniino]-4*-fluoro[14*-biphenyl]-^^ 



iftg? 1: Methyl 4'[(2,4'dichlorobemcyl)amino]-4'fluoro[lJ'-biphen^ 

Use of 4-fluoiophenylboronic acid (31 mg, 0.22 mmol) afforded a crude mixture 
of the title compound and the corresponding cyclized benzoxaziae by the application of 
the general procedure F described above. The crude product was used in the next step 
without further purification. 

Step 2: 4-[(2,4'DicMorobemoyl)amino]'4'-fluoro[lJ^'bi^ 

Use of the mixture firom step 1 afforded, after purification by HPLC, the title 
compound (27 mg, 37%) as a solid by the application of the general procedure G 
described above. MS m/z (M-1) 402. 




F 
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EXAMPLE 55 

Lithium 2-I(2,4-dichlorobeiizoyl)aininol-5-(2-furyI)bera^ 




5 

Stq) 1: Methyl 2'[(2,4-dichlorobemoyl)amim]'5-(2-fa^ 
General procedure J 

To a stirred mixture of metbyl 2-[(2,4-diddorobenzoyl)araino]-5-iodobeiizoate 
(100 mg, 0.22 mmol), tetralds(triphenylphosphiiie)palladium (13 mg, 5 mol%) and fiiraa- 

10 2-boiomc acid (31 mg, 0.27 imnol) in degassed 1,2-dimeHioxyethane (1.7 ml) was added 
2N sodium carbonate solution (0.25 ml) before heating for 5 hours at SO^C under an 
atmosphere of nitrogen. The reaction mixture was washed with brine, dried (MgS04) and 
evq)orated under reduced pressure to give the crade product Purification by flash 
chromatography on a short silica colunm, eluting with a mixture of hexane and ethyl 

15 acetate (2:1), gave a bright yellow soUd (55 mg, 64%). NMR (CDCI3) 51156 (br s, 
IH), 8.90 (d, J= 8.8 Hz IH), 8.37 (d, J= 2.2 Hz IH), 7.89 (dd, J= 8.8, 2.2 Hz IH), 7.63 
(d, J= 8.3 Hz IH), 7.50 (s, 2H), 7.37 (dd, /= 8.3, 1.9 Hz IH), 6.68 (s, IH), 6.51 (s, IH), 
3.95 (s, 3H). 

20 Step 2: Lithium 2'[(2,4-dichlorobemoyl)amimJ-5-(2-furyl)benzoaie 

Use of methyl 2-[(2,4-dichlorobenzoyl)aminG]-5-(2-fiiryl)benzoate afforded the 
title compound (53 mg, 100%) as a beige soUd by the application of the general procedure 
G described above. MS (M-1) 374. 



I 
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EXAMPLE 56 

Lithittm 5-(l-benzotUen-3-yl)-2-[(2,4-dicUorobeiizoyl)amiiio]benzoate 



Li 




Stq> 1: Methyl 5-(l-bemothien~3-yl)-2-[(2,4'dichlorobemoyl)ami^^ 

Use of benzothiophene-3-boromc acid (49 mg, 0.27 mmol) afforded the title 
conipound (54 mg, 74%) as a white solid by the application of the general procedure J 
described above. NMR (CDCI3) SUM (br s, IH), 8.99 (d, 8.8 Hz IH), 8.31 (s, 
10 IH), 7.96-7.83 (m, 3H), 7.65 (d, J= 8.3 Hz IH), 7.52 (s, IH), 7.44-7.36 (m, 4H), 3.92 (s, 
3H), 

Step 2: Lithium 5-(J-benzothien-3-yl)r2-[(2,4-dichIorobeHzoyl)aminoJbenz 

Use of methyl 5-(l-benzothien-3-yl)-2-[(2,4-dichlorobenzoyl)amino]beiizoate 
15 afforded the title compound (51 mg, 96%) as a white solid by the application of the 
general procedure G described above. MS m/z (M-1) 440. 

EXAMPLE 57 

LitMam2-[(2,4-dichlDrobenzoyl)aniino]-5-(2-formyl-3-thienyl)beiizoate 




Step 1: Methyl 2' f(2,4HiicUorobenzoyl)aminoJ'5-(2-formyl-3-thien^^ 

Use of 2-formylthiophene-3-boronic acid (43 mg, 0.27 mmol) afforded, after 
25 purification by HPLC, the title compound (3 1 mg, 32%) as a white solid by the 

application of the general procedure J described above. ^H NMR (CDQ3) J 1 1 .65 (br s. 
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IH), 9.89 (s, IH), 9.01 (d, J= 8.5 Hz IH), 8.20 (d, J= 1.9 Hz IH), 7.79-7.72 (m, 2H), 
7.65 (d, /= 8.3 Hz IH), 7.52 (d, J= 1.9 Hz IH), 7.39 (dd, /= 8.3, 1.9 Hz IH), 7.24 (s, 
IH), 3.94 (s, 3H). Also isolated was the corresponding cyclized benzoxazine. *H NMR 
(CD3OD) S9.90 (s, IH), 8.79 (d, 8.5 Hz IH), 8,28 (d, 7= 2.2 Hz IH), 7.96 (dd, 
5.1, 1.2 Hz IH), 7,69-7.59 (m, 3H), 7.47 (dd, J= 8.3, 1.9 Hz IH), 7.37 (d, J= 5.1 Hz IH).^ 

jSfep 2; Lithium 2'[(2,4-dichlorobemoyl)amino]'5-(2-forniyU3-thienyl)^^ 

Use of methyl 2-[(2,4-dicUorobenzoyl)amino]-5-(2-fonnyl-3-thienyl)beiizoate 
afforded the title compound (31 mg, 84%) as an yellow solid by the application of the 
general procedure G described above. MS m/z (M-1) 418. 

EXAMPLE 58 

LifMum5*(5-acetyl-2-thieny0-2-[(2,4-dicIiIorabeiizoyQai^ 



St^ 1: Methyl 5-(5-acetyl-2-thimyl)'2-[(2,4'dichlorobemoyl)amino]b 

Use of 5-acetylthiophene-2-boronic acid (47 mg, 0.27 mmol) afforded the title 
compound (16 mg, 16%) as a white solid by the application of the general procedure J 
described above. ^H NMR (CDCI3) 11.63 (br s, IH), 8.95 (d, /= 8.8 Hz IH), 8.37 (d, J 
= 2.4 Hz IH), 7.88 (dd, J= 8.8, 2.2 Hz IH), 7.68-7.62 (m, 2H). 7.51 (d, 1.9 Hz IH), 
7.40-7.34 (m, 2H), 3.96 (s, 3H), 2.58 (s, 3H). 

Stej? 2: Lithium 5'(5-^cetyl-'2'thienyl)-2'[(2,4'-dichlorob€mc3yl)am 

Use of methyl 5-(5-acetyl-2-thieayl)-2-[(2,4-dicMorobenzoyl)ammo]benzoate 
afforded the title compoimd (13 mg, 100%) as an yellow solid by the ^plication of the 
general procedure G described above. MS m/z (M-1) 432. 

EXAMPLE 59 
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2-[(2,4-DicUorobeiizoyl)ainmo]-5-(lH4ndol-5-yQbeiizoic acid trifluoroacetate 



Step 1: Methyl 2-[(2,4'dichlorobenzoyl)aminoJ'5'(lH'indol'5-yl)berizoat^ 

Use of 5-indolylboromc acid aflforded tte title compound (68 mg, 70%) as a beige 
solid by the application of the general procedure •/described above. NMR (CDCI3) 
5lh56 (br s, IH), 8.91 (d, /= 8.5 Hz IH), 8.36 (s, 2H), 7.91-7.86 (m, 2H), 7.61 (d, J= 
8.3 Hz IH), 7.48 (s, IH), 7.43 (s, 2H), 7.33 (d, J= 8.3 Hz IH), 6.61 (s, IH), 3.93 (s, 3H). 

Step 2: 2-[(2,4-Dichlorobemoyl)amino]'5'(lH'i7idoU5-yl)benzoic acid trifluoroacetate 

Use of methyl 2-[(2,4-dichIorobenzoyl)amino]-5-(lH-indol-5-yl)benzoate, 8 days 
reaction time and purification by HPLC afforded the title compound (3 1 mg, 37%) as a 
purple solid by the application of the general procedure G described above. ^H NMR 
(CEbCOCaDa) Snne (br s, IH), 10.38 (br s, IH), 8.92 (d, J= 8.5 Hz IH), 8.46 (d, J= 2.0 
Hz IH), 8.03 (dd, J= 8.5, 2.0 Hz IH), 7.92 (s, IH), 7.80 (d, 7= 8.3 Hz IH), 7.68 (s, IH), 
7.60-6.39 (m, 4H), 6.58 (s, IH); 
MSiii/z(M-l)423. 

EXAMPLE 60 

5-(3-Carboxyphenyl)-2-[(2,4-dicUorobe]izoyl)amino]benzoic acid 



H 





Step 1: Methyl 5-(3-carboxyphenyl)-2-[(2,4-dichlorob&uoyl)amino]betizoate 
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Use of 3-(carboxy)phenylboronic acid (47 mg, 0.28 mmol) afforded a crude 
mixture of the title compound and tiie corresponding cyclized benzoxazine by the 
application of the general procedure F described above. The crude product was used in 
the next step without fiirther purification. 

St^ 2: 5-(3-Carboxyphef^l)-2'[(2,4'dichlorobenzoyl)amimJbenzoic acid 

Use of the mixture &om step 1 afforded, after purification by HPLC, the title 
compound (24 mg, 72%) as a solid by the ^plication of the general procedure G 
described above. MS m/z (M-1) 428. 

EXAMPLE 61 

Lithium 2'-(benzyloxy)-4-[(2,4-dichlorobenzoyl)amino] [l,l'"biphenyI]-3-carboxylate 



Step 1: Methyl 2-(benzyloj(y)'4'[(2,4'dichlorobenzqyI)ami^ 
carbaxylate 

Use of 2-(bCTzyloxy)phenyIboronic acid (63 mg, 0.28 mmol) afforded the title 
compound as a colorless solid (91 mg, 82%) by the application of the general procedure F 
described above. 

NMR (CHJCla) (J 1 1 .59 (br s, IH), 8.89 (d, /= 8.8 Hz IH), 8.37 (d, 7-2.2 Hz 2H), 
7.85 (dd, J= 8.8, 2.2 Hz IH), 7.63 (d, J= 8.3 Hz IH), 7.50 (d, J- 1.7 Hz IH), 7.39-7.26 
(m, 8H) 7.10-7.04 (mi, 2H), 5.10 (s, IH) and 3.87 (s, 3H); MS m/z (M+Na) 528. 

St^ 2: 2'-(benzyloxy)'4'f(2,4-dichlorobemoyl)aminoJ[lJ'-bi^^ 

Use of methyl 2*-(benzyloxy)-4-[(2,4-dichlorobenzoyl)amino][l,r-biphenyl]-3- 
carboxylate afforded the title compound (10 mg, 30%) as a colorless solid by the 
application of the general procedure G described above. MS m/z (M-1) 490. 

EXAMPLE 62 
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Lithium 4-[(2,4-dichl robenzoyl)ainino][l,l'-biphenyI]-3-carboxyIate 




5 Step 1: Methyl 4'[ (2,4-dichlorobemoyl)amino] [1,1 '-biphenylJ-S-carboxylate 

Use of phenylboionic acid (34 mg, 0.28 imnol) afforded the title compound, after 
heating at reflux for 16 h, as a colorless solid (25 mg, 28%) by the application of the 
general procedure F described above, NMR (CDCI3) ^ 1 1.50 (br s, IH), 8.87 (d, J= 
8.8 Hz IH), 8.25 (d, /=2.4 Hz IH), 7.79 (dd, 7= 8.8, 2.2 Hz IH), 7.58-7.52 (m, 3H), 
10 7.44-7.39 (m, 3H), 7.36-7.31 (m, 2H), 3.87 (s, 3H); MS m/z (M+1) 400, 

Step 2: Lithium 4-[(2,4-dichlorobenzoyl)arnino][hr-biphenyl]''3'Carboxylate 

Use of methyl 4-[(2,4-dichlorobenzoyl)amino][l,r-biphenyl]-3-carboxylate ) 
afforded the title compound (22 mg, 79%) as a colorless solid by -the application of the 
15 general procedure G described above. MS m/z 384 (M-1). 

EXAMPLE 63 

Lithium 4-[(2,4-dichIorobenzoyl)amino]-3*-phenyl[l,l '-biphenyl]-3-carboxylate 



St^ 1: Methyl 4'[(2,4'dichlorobenzoyl)amino]-3'-phenyl[lJ'-biph^^ 

Use of 3-(phenyl)phenylboromc acid (55 mg, 0.28 mmol) afforded the title 
compound as a colorless solid (8 mg, 74%) by the application of the general procedure F 
25 described above. 




+ 



20 
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NMR (CDCI3) <y 1 1 .59 (br s, IH) 8.89 (d, 7= 8.8 Hz IH), 8.37 (d, /=2.2 Hz IH), 
7.85 (dd, y = 8.8, 2.2 Hz IH), 7.63 (d, J= 8.3 Hz IH), 7.50 (d, 7= 1.7 Hz IH), 7.39-7.26 
(m, 8H), 7.10-7.04 (m, 2H), 5.10 (s, IH), 3.87 (s, 3H); MS m/z (M+Na) 528. 

iS/g? 2: Lithium 4-[(2A'dichlorobemoyl)amino]-3-phenyl[lJ-biph 

Use of methyl 4-[(2,4-dichloTobenzoyl)amino]-3 -phenyl[l,r-biphenyl] 
carboxylate afforded the title compoiuad (38 mg, 99%) as a colorless solid by the 
application of the general procedure G described above. MS m/z (M-1) 460. 

EXAMPLE 64 

Lithium 4-[(2,4-dichloroben2oyl)amino]-3*-(trifluoromethyl)[l,l '-biphenyl]-3- 
carboxylate 



Step 1: Methyl 4-[(2,4'dichlorobenzqyl)aminoJ-3'(trifluoromethyl)[lJ'b^^ 
carboxylate 

Use of 3-(trifluoromethyl)phenylboronic acid (42 mg, 0.28 mmol) afforded the 
title compound (61 mg, 73%) as a solid by the application of the general procedure F 
described above. ^H NMR (CDCI3) 5 11 .60 (br s, IH), 9.0 (d, J= 8.8 Hz IH), 8.35 (d, J= 
2.2 Hz IH), 7.90-7.41 (m, 8H), 3.99 (s, 3H). 

Step 2: Lithium methyl 4-f(2,4^ichlorobemqyl)amiJtoJ-3-(trifluoromethyl)[l,r- 
biphenylJ~3-carboxylate 

Use of methyl 4-[(2,4-dicUorobenzoyl)amino]-3'-(trifluoromethyl)[l,l -biphenyl]- 
3-carboxylate afforded tiie title compound (24 mg, 79%) as a solid by the application of 
the general procedure G described above. MS m/z (M-1) 452. 

EXAMPLE 65 

LitUum5-<5-chloro-2-tUenyl)-2-[(2,4-dicUorobeiizoyQamino]beiu 
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Li 0 




Step 1: Methyl 5'(5-chlorO'2'thienyl)'2-[(2,4-dichlorobenzoyl)amin^ 

Use of 5-(chloro)thiophene-2-boromc acid (36 mg, 0.28 mmol) afforded the title 
compound (75 mg, 96%) as an yellow solid by the application of the general procedure F 
described above, 

NMR (CDCI3) ^ 1 L56 (br s, IH), 8.90 (d, /= 8.8 Hz IH), 8.19 (d, 7=2.4 Hz IH), 
7.74 (dd, J= 8.8,2.4 Hz IH), 7.63 (d, J= 8.3 Hz IH), 7.50 (d, /=2.0 Hz IH), 7.37 (dd, J 
= 8.3, 2.0 Hz IH), 7.10 (d, 3.9 Hz IH), 6.91 (d, 3.9 Hz IH), 3.95 (s, 3H). 

Step 2: Lithium 5'(5-chlorO'2'thienyl)'2-[(2J-dichloroberizoyl)aminoJbenzoat^ 

'Use of methyl 5-(5-chloro-2-thienyl)-2-[(2,4-dichlorobenzoyl)amino]ben2oate 
a£forded the title cotiq)ound (21 mg, 57%) as a biown solid by the application of the 
general procedure G described above. MS m/z (M-1) 426. 

EXAMPLE 66 

Lithium 4-[(2,4-dlchIorobeiizoyOamino]--4*-phenoxy[l,l'--biphenyl)-3-carboxylate 



Step 1: Methyl 4-[(2J-dichlorobemoyl)aminoJ'4'phenoj(yflJ''bipheftylJ-^ 

Use of 4-phOTOxyphenylbon)nic acid (48 mg, 0.28 mmol) afforded the title 
compound (83 mg, 95%) as an yellow solid by the application of the general procedure F 
described above. ^H NMR (CDCI3) (J 1 1.56 (br s, IH), 8.93 (d, 8.8 Hz IH), 8.28 (d, J 
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=2.2 Hz IH), 7.82 (dd, 7= 8.8, 2.4 Hz IH), (m 7H), 7.16-7.03 (m, 5H), 3.93 (s, 

3H). 

jStejP 2; Lithium 4-[(2,4'^ichlorobenzoyl)cmino]'4''pheno^^ 
5 Use of methyl 4-[(2,4-dicUorobenzoyl)ammo]-4 -phenoxy[l,r-biphen^ 

carboxylate afforded the title compound (40 mg, 98%) as an yellow solid by the 
application of the general procedure G described above. MS m/z (M-1) 476. 

EXAMPLE67 

10 LitUum4-[(2,4-dicUorobenzoyI)amino]-2',5'-dimethoxy[l,l'-biphenyl]-3- 
carboxylate 

I 



O 




Step 1: Methyl 4-[(2A'dichlorobemoyl)amino]-2\5'-dimethojy[^ 
15 carboxylate 

Use of 2,5-(dimethoxy)phenylboronic acid (40 mg, 0.28 mmol) afforded the titie 
compound (79 mg, 97%) as a solid by the application of the general procedure F 
described above. ^H NMR (CDCI3) 1 1.59 (br s, IH), 8.90 (d, J= 8.8 Hz IH), 8.24 (d, J 
=2.2 Hz IH), 7.82 (dd, J= 8.8, 2.2 Hz IH), 7.63 (d, 7= 8.3 Hz IH), 7.50 (d, J= 1.7 Hz 
20 IH), 7.36 (dd, J= 8.3, 2.0 Hz IH), 7.00-6.83 (m, 3H), 3.91 (s, 3H) 3.82 (s, 3H), 3.76 (s, 
3H). 

Step 2: Lithium 4-f(2,4Hlichlorobenzqyl)aminoJ-2\5'--dimethoxy[lJ-bi^ 
carboxylate 

25 Use of methyl 4-[(2,4-dicUorobenzoyl)amino]-2',5'-dimethoxy[l,r-biphenyl]-3- 

carboxylate afforded the title compound (38 mg, 99%) as an yellow solid by the 
appUcation of the general procedure G described above. MS m/z (M-1) 444. 
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EXAMPLE 68 

3'-(AiiimomethyI)-4-[(2,4-dicUorobeiizoyl)aiiimo] [1,1 '-biphenyI]-3-carboxyIic acid 



Step 1: 6-(3-Aminomethylphenyl)'2'(2,4-dichlorophenyl)-l,^^ 

Use of S-aminomethylphenylboronic acid (38 mg, 0.14 mmol) afforded the title 
compound (23 mg, 50%) as a solid by the application of the general procedure F 
described above. NMR (CD3COCD3) 8.84 (d, /= 8.3 Hz IH), 8.44 (d, J= 2.2 Hz 
10 IH), 7.97 (dd, J= 8.3, 1.7 Hz IH), 7.90 (d, /= 0.7 Hz IH), 7.76 (d, 8.1 Hz IH), 7.74- 
7.65 (m, IH), 7.65 (d, J-2.0 Hz IH), 7.64-7.48 (m, 3H), 4.41 (s, 2H); 

Step 2: 3''-(Antinomethyl)-4-[(2,4-dichlorobemoyl)amino 
acid 

15 Use of 6-(3-aininomethylphenyl)-2-(2,4-dichlorophenyl)-l ,3-benzoxazin-4-one 

afforded the title compound (4 mg, 1 8%) as a solid by the application of the general 
procedure G described above. MS m/z (M-1) 413. 

EXAMPLE 69 

20 LitUiun2-(2-naphthoylaiiimo)-5-(3-tluenyl)beiizoate 




5 




Step 1: Methyl 2-f(2-nqphtoyl)aminoJ-5-iodobenzoate 
25 General procedure I 
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To a stirred solution of methyl 2-ainino-5-iodobenzoate (500 mg, 1.8 mmol) in 
diy THF (10 ml) in a STEMBLOCK chiller at 0°C under an atmosphere of nitrogen, 
diisopropylethylamine (0.53 ml, 3.0 mmol) was added. A solution of 2-n^hthoyl 
chloride (0.44 ml, 2.3 mmol) was added dropwise and the reaction mixture allowed to 
5 reach anibient temperature stining overnight after which the flask contents were filtered, 
the solid washed with THF and the residue taken vqp in dichloromethane. The organic 
phase was washed with a solution of citric acid (5 %) and a solution of saturated sodium 
bicarbonate. The organic phase was then dried (MgS04) and concentrated in vacuo to 
give the title compound (0.4 g, 51%) as a white soUd. NMR (CDCI3) S 12.12 (br s, 
10 IH), 8.79 (d, y= 9.0 Hz IH), 8.56 (s, IH), 8.41 (s, IH), 8.10-7.87 (m, 5H), 7.64-7.54 (m, 
2H), 4.00 (s, 3H). MS m/z (M+1) 432. 

Step 2: Methyl 2'(2-naphthaylammo)-5'(3'thieriyl)benzoate 
General B2 

15 To a stirred mixture of methyl 2-[(2-naphtoyl)amino]-5-iodobenzoate (100 mg, 

0.23 mmol), tetra]ds(triphenylphosphine)palladium (13 mg, 5mol%) and thiophene-3- 
boronic acid (37 mg, 0.29 minol) in degassed 1,2-dimefhoxydthane (1.7 ml) and degassed 
toluene (0.5 ml) was added 2N sodium carbonate solution (0.26 ml) before heating for 32 
hours at 80^C under an atmosphere of nitrogen. The reaction mixture was washed with 

20 brine, dried (MgS04) and evq)orated under reduced pressure to give the crude product. 
Purification by flash chromatography on a short column, eluting with a mixture of hexane 
and ethyl acetate (2: 1), gave the title conq)ound as a white solid (17 mg, 19%). *H NMR 
(CDCI3) S 12.20 (br s, IH), 9.03 (d, 7= 8.8 Hz IH), 8.60 (s, IH), 8.34 (s, IH), 8.13-7,84 
(m, 5H), 7.60-7.57 (m, 2H), 7.50 (s, IH), 7.43 (s, 2H), 4.02 (s, 3H). MS m/z (M+1) 388. 

25 

Step 3: Lithium 2'(2-naphthoylamino)-5-(3-thienyl)benzoate 

Use of methyl 2-(2-n^hthoylamino)-5-(3-thienyl)benzoate afforded the title 
compound (18 mg, 100%) as a yellow solid by the application of flie general procedure G 
described above. MS m/z (M-1) 372. 

30 

EXAMPLE 70 

Lithium 3 *-(acetylamino)-4-(2-naphthoyIamino)[l,l '-biphenyl]-3-carboxylate 
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Step 1: Methyl 3'-(acetylamino)'4-(2'naphthoylamim)[lJ'-biphenyl]^^ 

Use of 3-acetaimdophenylboromc acid (51 mg, 0.29 mmol) afforded the title 
coii5)oimd (47 mg, 46%) as a beige solid by the plication of the general procedxire / 
described above. NMR (CDCI3) 5 12.22 (br s, IH), 9.03 (d, J= 8.8 Hz IH), 8.59 (s, 
IH), 8.31 (s, IH), 8.13-7.75 (m, 6H), 7.61-7.37 (m, 6H), 4.00 (s, 3H), 2.22 (s, 3H). MS 
m/z(M+l)439. 

Step 2: Lithium 3'(acetylamino)'4'(2-naphthoylamino)[lJ*'biphenyl]-3-car^^ 
Use of methyl 34acetylaiiuno)-4-(2-naphthoylaimiio)[l,r-biphenyl]-3- 
carboxylate afforded the title compound (39 mg, 1 00%) as a yellow solid by the 
application of the general procedure G described above. MS m/z (M-1) 423. 

EXAMPLE 71 

Lithium 3'-(hydroxymethyl)-4-(2-naphthoylamino)[l,l *-biphenyl]-3-carboxylate 




Stq> 1: Methyl 3^-(hydroxymethyl)'4-(2-naphthoylamino)[lJ''biphenyl]'3'^ 

Use of 3-(hydroxymethyl)phenylboronic acid (44 mg, 0.29 mmol) afforded the 
title compound (39 mg, 41%) as a beige soUd by the application of the general procedure 
J described above, 

^HNMR(DMS0-d6) (511.73 (brs, IH), 8.68 (d, /= 8.8 Hz IH), 8.62 (s, IH), 8.28 (s, 
IH), 8.17-8.02 (m, 5H), 7.70-7.36 (m, 6H), 4.59 (s, 2H), 3.96 (s, 3H). MS m/z (M+1) 412. 
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Step 2: Lithium y'(hydrqxymethyl)'4'(2'naphthoylamim)[lJ'-biphmyy 

Use of mefliyl 3 -(hydroxymethyl)-4-(2-naphthoylaimno)[l,^ 
carboxylate afforded the title compound (21 mg, 91%) as a yellow solid by the 
application of flie general procedure G described above. MS m/z (M-1) 396. 

EXAMPLE 72 

Lithium 5-(3-thienyl)-2-{[4-(trffluDromethyl)benzoyl]amino}benzoate 




Step 1: Methyl 54odo-2-[(4-(trifluoromethyl)benzoyl)amino]befizoate 

Methyl 2-amino-5-iodobenzoate (500 mg, 1.8 mmol) m dry THF (lOmL), 
diisopropylethylamine (0.53 ml, 3.0 mmol) and 4r(trifluoromethyl)benzoyl chloride (0.35 
ml, 2.3 imnol) w«:e reacted following the general procedure I. Purification by 
chromatography eluting with dichloromethane, followed by re-crystallization in a mixture 
of dichloromethane and hexane gave the title compound as a white solid (660 mg, 82%). 

NMR iCDCh) 5 12.10 (br s, IH), 8.71 (d, /= 9.0 Hz IH), 8.41 (s. IH), 8.14 (d, /= 
8.5 Hz 2H), 7.90 (d, 7= 9.0 Hz IH), 7.80 (d, J= 8.5 Hz 2H), 3.99 (s, 3H); MS m/z (M-1) 
448. 

. Step 2: 6'(Thiophen3'yiy2-[4-(trifluoromethyl)phenyl]'l^ 

Use of methyl 5-iodo-2-[(4-(trifluoromethyl)beuzoyl)amino]benzoate(100 mg, 
0.22 rmnol), tetrakis(triphenylphosphine)palladium (13 mg, 5 mol%), thiophene-3- 
boronic acid (35 mg, 0.28 mmol) and 2N sodium carbonate (0.26 ml), in 1,2- 
dimethoxyethane (1 .7 ml) at 80°C for 32 hours afforded the title compound (66 mg, 80%) 
as a beige solid by the application of the general procedure Jdescribed above. ^H NMR 
(DMS0-d6) (J 8.69 (d, J= 8.5 Hz IH), 8.36 (s, IH), 8.23 (d, 8.1 Hz 2H), 7.93 (d, 7= 
8.3 Hz 2H), 7.78-7.51 (m, 4H). MS m/z (M-1, +H2O) 390. 
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Step 3: Lithium 5-(3'thienyI)'2'{[4'(trifluoromethyl)betizoylJamino}^^ 

Use of 6-(tMophen3-yl)-2-[4-(1xifluoromethyl)phenyi]-l,3-bem^ 
afforded the title coinpound (22 mg, 63%) as a gray solid by the application of the general 
procedure G described above. MS m/z (M-1) 390. 

EXAMPLE 73 

LitMum3*-(acetylammo)-4-{[4-(trifluoromethyl)benzoyl]a]iim 
carboxylate 



Step 1: 6-(3-Acetamideoph€nyl)''2~[4~(triflmromethyl)phen^ 

Use of methyl 5-iodo-2-[(4-(trifluorometfayl)benzoyl)aznino]beDzoate (100 mg, 
0.22 mmol) and 3-acetamidophenylboromc acid (SO mg, 0.28 nmiol) afifoided the title 
coznpoimd (35 mg» 37%) as a solid by the application of Hie general procedure J 
described above. MS m/z (M-1, +H2O) 441. 

St^ 2: Lithium 3'-(acetyIamino)'4-{f4'(trifluorometkyl)benzqyl^ 
carboxylate 

Use of 6-(3-acetamideophenyl)-2-[4-(trifluoromethyl)phenyl]-l,3-benzoxazine-4- 
one afforded the title compound (22 mg, 63%) as a gray solid by the application of the 
general procedure G described above. MS m/z (M-1) 441. 

EXAMPLE 74 

Lithium 3*-(hydroxymethyl)-4*{[4-(trifluoromethyl)beiizoyl]amino}[l,l'-biphenyq 
carboxylate 




F 
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Step 1: 6-f3'Hydroxymethyl)phenylJ'2-[4-(trifluoromethyl)ph^ 

Use of methyl 5-iodo-2-[(4-(tri£luoromethyl)beirzoyl)ainino]beiizoate (100 mg, 
0.22 mmol) and 3-(hydroxymethyl)phenylboronic acid (42 mg, 0.28 mmol) afforded the 
title compound (86 mg, 98%) as a white solid by the ^plication of the general procedure 
/described above. MS m/z (M-1, +H2O) 414. 

Step 2: Lithium 3'-(hydrojymethyl)'^-{[4-(trifluorometl^^ 
biphenyIJ-3-carboxylate 

Use of 6-[3-hydrDxyme*hyl)phenyl]-2-[4-(trifluoromethyl)phenyl]-l,3- 
benzoxazin-4-one afforded fhe title compound (SO mg, 73%) as an yellow solid by the 
^plication of the general procedure G described above. MS m/z (M-1) 414. 

EXAMPLE 75 

Lithium 2-{[3,5-bis(trifluoromethyI)benzoyl]ammo}-S-^^ 



Step 1: Methyl 2'[(3,5-bis(tnfluoromethyl)bemoyl)amino]'5-iodobenzoate 

Use of 3,5-bis(trifluoromethyl)ben2oyl chloride (0.42 ml, 2.3 mmol) and afforded 
the title compound (200 mg, 21%) as a white solid by the application of the general 
procedure I described above. NMR (CDQa) 5 12.27 (br s, IH), 8.67 (d, 7= 9.0 Hz 
IH), 8.48 (s, 2H), 8.43 (d, J = 2.2 Hz IH), 8.08 (s, IH), 7.92 (dd, J= 9.0, 2.2 Hz IH), 
4.00 (s, 3H). MS m/z (M-1) 516. 




FJ 
F^F 
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Step 2: Methyl 2-{[3,5-bis(trifluoromethyl)benzoyl]cm^ 

Use of methyl 2-[(3,5-bis(trifluoromethyl)benzoyl)ainmo]-5-iodobenzo^^^ (100 
mg, 0.19 mmol) and 8-quinolineboronic acid (42 mg, 0.24 mmol) afiforded the title 
5 compound (50 mg, 5 1 %) as a white solid by the application of the general procedure / 
described above. NMR (CDCI3) S 12.45 (br s, IH), 9.03-8.95 (m, 2H), 8.55 (s, 2H), 
8.49 (d, J= 2.2 Hz IH), 8.23 (dd, J= 8.3, 2.0 Hz IH), 8.09 (s, IH), 8.02 (dd, J= 8.5, 2.2 
Hz IH), 7.84 (dd, 8.1, 1.5 Hz IH), 7.78-7.60 (m, 2H), 7.45 (dd, y= 8.3, 4.1 Hz IH), 
3.99 (s, 3H). 



Step 3: Lithium 2-{[3,5'bis(tnfluoromethyl)bemoyl]amino}'5'(8'quinolinyl)bem 

Use of methyl 2-{[3,5-bis(trifluoromethyl)benzoyl]amino}-5-(8- 
quinolinyl)benzoate afforded the tide compoxmd (47 mg, 100%) as solid by the 
application of the general procedure G described above. MS m/z (M-1) 503. 



EXAMPLE76 

Lithium 4-{[3,5-bis(triflaoromethyl)be]izoyl]amino}-3 '-formylll^l '-biphe]iyI]-3: 
carboxylate 



Stq> 1: Methyl 2'{f3J-bis(trifluoromethyl)benzoylJamino}'5'(3-formylphenyl) 

Use of methyl 2-[(3,5-bis(trifluoromethyl)benzoyl)amino]-5-iodobenzoate (100 
mg, 0.19 mmol) and 3-formylphenylboronic acid (36 mg, 0.24 mmol) ajtforded the title 
25 compound (6 mg, 6%) as a white solid by the application of the general procedure J 
described above. MS m/z (M-1) 494. 

Step 2: Lithium 2'{f3,5'bis(trifluoromethyl)be7izoyl]amino}-5'(3'formylph 
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Use of methyl 2-{[3,5"bis(trifluoromethyl)benzoyl]anjmo}-5-(3-fo 

afforded the title compound (7 mg, 100%) as a white solid by the application of the 

general procedure G described above. MS m/z (M-l) 480. 

EXAMPLE?? 

Lithium 2-[(4-methoxybenzoyl)a]iimo]-S-(8-gainoIinyI)beiu^ 




Step 1: Methyl 5Aodo-'2-l(4-methoxyher\zoyl)amino]henzoate 

Use of 4-methoxyben2oyl chloride (0.58 ml, 3.4 mmol) and catalytic DMAP 
afforded the title compound (300 mg, 40%) as a beige solid by the application of the 
general procedure I described above. NMR (CDCI3) ^ 11 .88 (br s, IH), 8,73 (d, 8.8 
Hz IH), 8.3? (d, 2.2 Hz IH), 8.00 (d, 8.8 Hz 2H), ?.85 (dd, J= 9.0, 2.2 Hz IH), 
7.01 (d, J= 9.0 Hz 2H), 3.97 (s, 3H), 3.88 (s, 3H). 

Step 2: Methyl 2-[(4-methoxybenzoyl)(mino]'5-(8'^uinolinyl)benzoate 

Use of methyl 5-iodo-2-[(4-methoxybenzoyl)amino]benzoate (100 mg, 0.24 
mmol) and 8-quinolineboromc acid (52 mg, 0.30 mmol) afforded the title confound (8 
8%) as a beige solid by the appUcation of the general procedure / described above. 
^H NMR (CDCI3) S 12.05 (br s, IH), 9.0? (d, 7= 8.8 Hz IH), 8.97-8.95 (m, IH), 8.46 (s, 
IH), 8.23 (d, •/= 8.3 Hz IH), 8.07 (d, /= 8.8 Hz 2H), 7.96 (d, /= 8.6 Hz IH), 7.85 (d, 7= 
8.1 Hz IH), 7.76 (d, 7= 7.2 Hz IH), 7.65-7.59 (m, IH), 7.46-7.41 (m, IH), 7.04 (d, 
9.0 Hz 2H), 3.96 (s, 3H), 3.90 (s, 3H); MS m/z (M+1) 413. 

Step 3: Lithium 2-[(4-methoxyhertzoyl)amino]-5-(8'quinolinyl)benzoate 

Use of methyl 2-[(4-methoxybaizoyl)amino]-5-(8-quinolinyl)benzoate afforded 
the title compound (6 mg, 100%) as a brown solid by the appUcation of the general 
procedure G described above. MS m/z (M-l) 397. 
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EXAMPLE 78 

Lithium 4-[(3,5-dlcUorobenzoyl)amino][l,l*-biphenyl]-3-carboxyIate 




Step 1: Methyl 2-[(3,5'dichlorobenzoyl)amino]-5'bromobenzoate 

Use of methyl-2-ainino-5-bromobenzoate (1.0 g, 4.9 mmol) and 3,5- 
dichlorob^izoyl chloride (1.1 & S.4 nunol) afforded the title coxrpotind as a white solid 
10 (1 .9 g, 86%) by the application of the general procedure E described above. NMR 
(CDCI3) 5 12.01 (br s, IH), 8.78 (d, J= 9.0 Hz IH), 8.23 (d, 7=2.2 Hz IH), 7.87 (s, 2H), 
7.71 (dd, y= 8.9, 2.3 Hz IH), 7.56 (d, J=f 1.5 Hz IH), 4.00 (s, 3H); MS m/z (M) 402. 

Stq) 2: Methyl 4'[(3,5-dichlorobenzoyl)aminoJ[l,l -biphenylJ-S-carboxylate 
15 Use of phenylboronic acid (38 mg, 0.31 imnol) afforded the title compound as a 

colorless solid (28 mg, 28%) by the supplication of the general procedure F described 
above. ^H NMR (CDGI3) S 12.07 (br s, IH), 8.89 (d, J= 8.8 Hz IH), 8.32 (d, J= 2.4 Hz 
IH), 7.90 (d, J=2.0 Hz IH), 7.84 (dd, /= 8.8, 2.2 Hz IH), 7.60 (d, J= 7.1 Hz 2H), 7.53 
(s, IH), 7.48-7.36 (m, 3H), 4.00 (s, 3H); MS m/z (M+1) 400. 

20 

Step 3: Lithium 4-[(3,5-dichlorobenzoyl)amino][lJ-biphenyl]-3'Carboxylate 

Use of methyl 4-[(3,5-dichIorobeiizoyl)amino][l,r-biphenyl]-3-carboxylate 
afforded the title compound (16 mg, 87%) as a colorless solid by the application of the 
general procedure G described above. MS m/z (M-1) 384. 

25 

EXAMPLE 79 

Lithium 2-[(4-cyanobenzoyl)amino]-S-(2-tiiienyImethoxy)benzoate 
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Step 1: Methyl S-hydroxy-l-nitrobemoate 

To a stiired suspension of 5-hydroxy-2-nitrobenzoic acid (5.1 & 28 mmol) in 

5 methanol (20 ml) was added sulfuric acid (95%, 8 ml) at room temperature. The solution 
was stirred at 9(fC for 1 hour after which it was allowed to reach room temperature and 
carefully poured into saturated sodium bicarbonate. Subsequent extraction with 
dichloromethane, drying of the organic phase using magnesium sulfate and concentration 
in vacuo gave the title compound (2.8 g, 52%) as a yellow solid. NMR (DMSO) S 

10 11.40 (br s, IH), 8.04 (d, J= 8.97 Hz IH), 7.05-6.98 (m, 2H), 3.82 (s, 3H); MS m/z (M-1) 
196. 

Step 2: Methyl 2'nitro-5-(2-thienylmethoxy)henzoate 

DEAD (4.0 ml, 25 mmol) was added to a solution of methyl 5-hydroxy-2- 

15 nitrobenzoate (3.3 g, 17 mmol), triphenylphosphine (6.6 g, 25 mmol) and thiophene-2- 
methanol (1.8 ml, 18 mmol) in anhydrous THF (40 ml) and the solution was stirred at 
room temperature over night. After being concentrated in vacuo the residue was purified 
by chromatography on silica gel, eluting with toluene, to give the titie compound (700 
mg, 14%). NMR (CDCI3) S 8.03 (d, J= 8.98 Hz IH), 7.37 (dd, J= 5.01, 1.32 Hz 

20 IH), 7.16-7.00 (m, 4H), 5.31 (s, 2H), 3.92 (s, 3H); MS m/z (M-1) 292. 

Step 3: Methyl 2-aminO'5'(2-thienylmethoxy)benzoate 

To a vigorously stirred solution of meth)d-2-nitro-5-(2-thienylmethoxy)benzoate 
(4.7 g, 16 mmol) in etibanol (1 80 ml) and THF (10 ml) was added Raney Nickel (in 
25 ethanol solution) and then nnmediately hydrazine hydrate (3.1 ml, 80 mmol). The mixture 
was stirred at room terrq)erature for 1 hour, filtered through a pad of Celite ^retreated 
with water) and the filtrate was concentrated in vacuo to give an yellow oil. Purification 
by chromatography on silica gel, eluting with 10% methanol in dichloromethane, 
afforded the title compound (400 mg, 10%). MS m/z (M+1) 264. 
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Step 4: Methyl 2-[(4-cya7iohemoyl)amim]-5-(24Menylmethoxy)bemoate 

General procedure H. 

A mixture of 4^yaiiobenzoic acid (56 mg. 0.38 mmol) and thionyl chloride (1.5 
ml) was heated at 70°C in a sealed glass vial for 2.5 hours and then concentrated in 
vacuo. To the residue was added polymer-supported N-methyl morpholine (380 mg, 0.76 
mmol) and methyl 2-amino-5-(2-iMenyhnethoxy)benzoate (50 mg. 0.19 mmol) in 
anhydrous dichloromethane (4 ml) and the mixture was shaken at room temperature over 
ni^t. Filtration of the reaction mixture and concentration of the filtrate in vacuo gave a 
solid which subsequently was re-crystallized in acetonitrile to afford the title compound 
asawhitesoUd(35mg,47%). ^HNMR(CDCl3) 5 11.97 (s, IH), 8.82 (d,7=9.24Hz 
IH) 8.14-8.08 (m. 2H). 7.83-7.77 (m. 2H), 7.68 (d. 3.17 Hz IH), 7.34 (dd. J= 5.02, 
1.06 Hz IH). 7.25 (dd, J= 9.23, 3.17 Hz IH). 7.13-7.10 (m. IH), 7.03-6.98 (m. IH). 5.24 
(s, 2H), 3.96 (s. 3H); MS m/z (M+1) 393. 

St^ 5: Lithium 2-[(4-cycmobenzoyl)amno]-5-(2-thienylmethoxy)benzoate 

Use of 2-[(4-cyanobenzoyl)amino]-5-(2-thienyhnethoxy)benzoate afforded the 
title con«>onnd (30 mg, 93%) as an yellow soUd by the ^Ucation of the general 
procedures describedabove. NMR(DMSO) .5 8.58 (d./= 8.97 Hz IH). 8.19-7.97 
(m. 4H). 7.70 (d, J= 2.90 Hz IH), 7.54 (d. /- 5.02 Hz IH), 7.19 (d. /= 2.90 Hz IH), 
7.06-6.97 (m, 2H). 5.26 (s, 2H); MS m/z (M-l) 377. 

EXAMPLE 80 

Lithium 2-l(2,4-difluorobenzoyl)aimnol-5-(2-thienylmethoxy)beiizoate 



25 



U O 

HN 




Step 1: Methyl 2-[(2J-<Hfluorobenz(^l)aminoJ-5-(2-thienyImethoxy)benzoate 

Use of 2,4.difluorobenzoic acid (60 mg. 0.38 mmol) afforded the title compound 
(32 mg, 42%) as a white soUdby the appUcation of the general procedure H described 
30 above. ''HNMR(CDCl3) S 11.60 (d,7= 8.45 Hz IH). 8.79 (d,J= 9.23 Hz IH). 8.16- 
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8.06 (m, IH). 7.67 (d, J= 2.91 Hz IH). 7.33 (dd, /= 5.01, 1.32 Hz IH), 7.23 (dd, J= 
9.50. 3.16 Hz IH), 7.13-7.10 (m, IH), 7.05-6.88 (m, 3H), 5.24 (s, 2H), 3.94 (s, 3H); ); MS 
in/z(M+l)404. 

5 Step 2: Lithium 2-[(2. 4-diflmrobenzoyI)cmiinoJ-5-(2-thieriylmethoxy)benzoate 

Use of methyl 2-[(2A<Mfluorobenzoyl)ainino]-5-(2-thienylmethoxy)benzoate 
afforded the title compound (10 mg, 57%) as a white solid by the plication of the 
general procedure B described above. 'H NMR (CD3OD) S 8.55 (d, J= 9.23 Hz IH), 
8.00-7.87 (m, IH), 7.74 (d, J= 3.17 Hz IH), 7.39 (dd, J"= 5.01, 1.05 Hz IH), 7.18-6.96 

10 (in,5H),5.27(s,2H);MSjn/z(M-l)388. 

EXAMPLE81 

Litbium2-[(2H:UorobenzoyOaiiuno]-5-I(3-mtro-2-pyridinyl)o2y]be^^ 




Step 1: Methyl 2-[(2-chlorobenz(jyl)amino]-5-hydroxybenzoate 

Use of 2-chlorobenzoic acid (580 mg, 2.4 mmol) aflfbrded the title compound (460 
mg, 63%) as a beige solid by the application of the general procedure H described above. 
20 'H NMR (CDCI3) 5 1 1 .25 (s, IH), 8.72 (d, J= 9.23 Hz IH), 7.67-7.62 (m, IH), 7.53 (d, J 
= 2.90 Hz IH), 7.48-7.31 (m, 3H), 7.12 (dd, J= 9.23, 2.91 Hz IH), 3.87 (s, 3H); MS m/z 
(M-l)306. 

iSSfq? 2: Methyl 2-[(2-cMorobenzoyl)amim]~5-[(3-nitro-2-pyridinyl)<a(y]^ 
25 Use of me&yl 2-[(2-chloroben2oyl)aniitto]-5'hydroxybenzoate (150 mg, 0.49 

mmol) afforded the title conq)ound (44 mg, 21%) as an yellow oil by the application of 
the general procedure C described above. 'HNMR (CDCI3) ^ 11.49 (s, IB), 9.02 (d, J= 
8.97 Hz IH), 8.40-8.30 (m, 2H). 7.90 (d, 7= 2.90 Hz IH), 7.67-7.62 (m. IH), 7.49-7.35 
(m, 4H), 7.21-7.15 (m, IH), 3.88 (s, 3H); MS m/z (M+1) 428. 
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Step 3: Lithitm 2-[(2-chlorobemoyl)amino]-5-[(3'nitro-2-pyridinyl)ox^^ 

Use of methyl 2-[(2-chlorobenzoyl)amino]-5-[(3-mtro-2-pyridinyl)oxy]bem^ 
aflForded the title compound (40 mg, 93%) as an yellow solid by the application of the 
5 general procedure B described above. NMR (DMSO) 5 15.03 (s, IH), 8.68-8.53 (m, 
2H), 8.44-8,38 (m, IH), 7.74 (d, J= 2.64 Hz IH), 7.65-7.31 (m, 5H), 7.19 (dd, J= 8.97, 
2.90 Hz IH); MS m/z (M-1) 412. 

EXAMPLE 82 

10 Lithium 2-[(2-chloro-5*nitrobenzoyl)amino]--5-(2-thienylmetho3y)benzoate 




Step 1: Methyl 2'amino-5-(2-thienylmethoxy)benzoate hy 

A solution of tert-butylazodicaiboxylate (TMAD) (4.21g, 18.3 mmol) in dry THF 
(10 wi) was added dropwise to a solution of mediyl-(2-amino-5-hydroxy)benzoate (2.03 
g, 12.2 mmol; see Example 1), triphenylphosphine (6.40 g, 24.4 mmol) and thiophene-2- 
methanol (1.53 g, 13.4 mmol) in dry THF (90 ml) at 0°C, turning the solution fix)m puiple 
to green. After 15 minutes, the solution was warmed to ambient temperature and left to 
stir overnight Concentration in vacuo followed by purification using flash 
chromatography on SiOa (gradient system 100% heptane-4%efliylacetate/heptane) gave a 
total of 1.68g of the fi:ee base. This was then dissolved in ether followed by addition of 
hydrochloric acid/ether, to give, after filtration and drying, (1.2 g, 33%) of the title 
compound as a white solid. ^HNMR (CD3OH): 8 7.75 (d, IH), 7.40 (m, 3H), 7.20 (d, 
IH), 7.00 (m, IH), 5.35 (s, 2H), 3.95 (s, 3H); MS m/z (M) 263. 

Step 2: Methyl 2-[(2-chloro-5'nitrobemoyl)amino]'5'(2-thienylmethoxy}bem 

Use of methyl 2-amino-5-(2-thienyhnethoxy)benzoate hydrochloride (200 mg, 
0.67 mmol) and 2-chloro-5-nitrobenzoic acid (135 mg, 0.67 mmol) afforded the title 
30 compound (70 mg, 23%) as an yellow solid by the application of the general procedure H 
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described above. NMR (CDCI3) 5 11.47 (s. IH). 8.79 (d, / = 8.97 Hz IH). 8.52 (d, J 
= 2 64 Hz IH), 8.25 (dd, /= 8.71, 2.64 Hz IH). 7.70-7.62 (m, 2H), 7.35 (dd, J= 5.02, 
1.06 Hz IH), 7.30-7.24 (dd, J= 9.24, 3.17 Hz IH). 7.14-7.11 (m. IH), 7.04-6.99 (m. IH), 
5.26 (s, 2H). 3.91 (s, 3H); MS m/z (M+1) 447. 

3: LUhmm 2-[(2-chloro-5-nitrobemoyl)ammo]-5-(2-thieriylmetho^^^ 
Use of methyl 2-[(2-cmoro-5-mtrobenzoyi)animo]-5-(2-thienylmethoxy)benzoate 
afforded the title compound (30 mg. 88%) as an yeUow soUd by the appUcation of the 
generalprocedureBdescribedabove. ^H NMR (DMSO) <5 15.40 (s, IH), 8.48 (d,/= 
8 98 Hz IH), 8.38 (d, J = 2.64 Hz IH), 8.31 (dd, J= 8.70, 2.63 Hz IH), 7.87 (d, J= 8.71 
Hz IH), 7.66 (d, J- 3.17 Hz IH), 7.54 (dd, J- 5.01, 1.05 Hz IH), 7.21-7.17 (m, IH). 
7.06-6.98 (m, 2H), 5.26 (s, 2H); MS m/z (M-1) 431. 

EXAMP1£83 

Lithinm2-I(2,4^cWorobeiizoy0amlnol.5.[2-(2^Il-methyWH-imidaz^^ 
yI)siilfonyllaiiiiBio}eflioxy)ethoxylbeiizoate 




20 Step 1: 2-(2-N-Boc-cminoethoxy)eihanol 

To a solution of 2-(2.aminoethoxy)ethanol (5.3 g, 50 mmol) and 
diisopropylethylamine (13 ml. 75 mmol) inDCM (10 ml) at 0»C was added dropwise a 
solution of di-/.r^-butyl dicarbonate (12 g. 55 mmol) in DCM (20 ml). The reaction was 
agitated for 4 hours, extracted with DCM and purified by flash chromatography 
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(EtOAc/PE) (75/25) to give the title compound (5.9 g, 60%). NMR (CDCI3) ^3.65 
(dd, 8.6, 3.8 Hz 2H), 3.47 (m, 5H), 2.23 (dd, /= 8.6, 3.8 Hz 2H), 1.35 (s, 9H); "C 
NMR'(CDCl3) d 156.1, 79.1. 72.1, 70.1, 61.3, 40.3, 28.2. 

5 Step 2: Methyl 5-[2-(2-'aminoethoxy)ethoxyJ-2-'[ (2,4-dichlorobenzoyl)aminoJbenzoate 
trifluoroacetate 

To methyl 2-[(2,4-diclilorobenzoyl)amino]-5-hydroxyben2oate (1.19 g, 3.50 
mmol, from Example 1, Step 2) in dry THF (20 ml) were added 2-(2-A^-Boc- 
aminoethoxy)-ethanol (0.9 g, 4.40 mmol) in dry THF and resin-bomid PhaP. The 

10 suspension was cooled down to O^C before the addition of a dry THF (10 ml) solution of 
TMAD (0.9 g, 5.25 mmol). The reaction was then agitated for 12 hours before complete 
conversion was assessed to have taken place by TLC analysis. After extraction in DCM 
and flash chromatography purification (Et Ac / PE) (40 / 60), the compound was agitated 
in (TFA / DCM) (50 / 50) (10 ml) for 4 hours. Conversion was complete as assessed by 

15 TLC analysis and the title product was isolated (1 .7 g, 90%) as a solid. MS m/z (M+1) 
427. 

Step 3: Methyl 2-f(2J'^ichlorobenzoyl)ammoJ-5'f2-(2-{[(^^^ 

yl)sulfonyl] amino}ethoxy)ethoxyJbenzoate 
20 Genial procedure X 

A solution of methyl 5-[2-(2-aminoefhoxy)ethoxy]-2-[(2,4- 

dichlorobenzoyl)amino]benzoate trifluoroacetate (0^0 mmol), l-methyl-lH-ixmdazole-4- 

sulfonyl chloride (0.21 mmol) and resin-bound DIPEA (0.70 mmol) in 

(acetonitrile/dichloroethane) (1/1) (3.5 ml) was agitated at room temperature for 20 hours 
25 and then at 75*'C for 5 hours. After filtration, the solvents were evaporated. The crude 

material was purified by preparative LC-MS yielding the title product (14 mg, 12%). MS 

w/z(M+l)571. 

Step 4: Lithium 2'[(2,4-dichlorobemoyl)aminoJ-5'[2-(2-{[l'methyl-lH-irnidazol-4'. 
30 yl)sulfonyljamino}ethoxy)ethoxyjbenzoate 
General procedure Y 

To a solution of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2-{[(l-methyHH- 
imidazol-4-yl)sulfonyl] amino} ethoxy)ethoxy]benzoate in THF (2 ml) was added 2 eq of 
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IM LiOa The reaction was stirred for as long as need for flie hydrolysis to be shown to 
be complete by TLC assessment. Evaporation of the solvents gave the title compound (12 
mg, 89%); MS m/z (M-1) 555. 

EXAMPLE 84 

Lithium 2-[(2,4-dicWorobenzoyl)amino]-5-{2-[2.(2-pyridinyla^ 
benzoate 



a 




Stqp 1: Methyl 2-[(2,4'^chIoroberizoyI)aminoJ'5'{2-[2'(^^ 
benzoate 

A solution of methyl 5-[2-(2-aminoethoxy)ethoxy]-2-[(2,4- 
dichlorobenzoyl)amino]benzoate trifluoroacetate (0.42 mmol, prepared in Example 83, 
Step 2), 2-fluoropyridine (4.20 mmol) and TEA (6.30 mmol) in acetonitrile (10 ml) was 
heated at reflux for 4 days. The reaction was quenched witii water, the products were 
extracted, and the solvent was concentrated. The crude material was purified by 
preparative LC-MS yielding the title compound (28 mg, 14%). ^H]SIMR(CDCl3) <511.30 
(s, 1 H), 8.75 (dd, 9.1, 6,6 Hz 1 H), 7.75-6.65 (m, 9 H), 4.15 (m, 2 H), 3.90 (s, 3 H), 
3.80 (m, 4 H), 3.55 (m, 2 H); MS m/z (M+l)506. 

Step 2: Lithium 2-[(2A'dichlorohenzoyl)amino]-5'{2-[2-(2' 
pyridinylaminojethoxyjethoxy} benzoate 

To a solution of methyl 2'-[(2,4-dichlorobenzoyl)amino]-5-{2-[2-(2- 
pyridinylamino) ethoxy]ethoxy} benzoate (27 mg) in THF (2 ml) was added 2 eq of IM 
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LiOH. The reaction was stiired for as long as need for the hydrolysis to be shown to be 
complete by TLC assessment. After evaporation of the solvents, the title compound was 
isolated in a quantitative yield. MS m/z (M-1) 488. 

EXAMPLE 85 

LitUum5-[2-<2-{[(3-chIoro-4-methyiphenyl)sulfonyllamino}ethoxy)e 
diclilorobenzoyl)ainmo]benzoate 



Step 1: Methyl 5-[2'(2-{[(3-cUoro-4'methylphenyl)sulfonyl]a^ 
[(2,4'dichlorobefizoyl)aminojbenzoate 

Use of 3-chloro-4-methylbenzene-l-sulfonyl chloride (47 mg, 0.21 mmol) 
ajBforded the title compound (14 mg, 1 1%) by the application of the general procedure X 
described above. MS m/z (M+1) 617. 

Step 2: Lithium 5'[2'(2'{[(3-chloro-4-methylphenyl)^^ 
[ (2,4-dichlorobenzoyl)annno]bemoate 

Use of methyl 5-[2-(2-{[(3-chloro-4- 
methylphenyl)sulfonyl]amino}ethoxy)ethoxy]-2-[(2,4-dicUorobenzoyl)animo]ben^^ 
(14 mg, 0.22 mmol) afforded the title conq)ound (14 mg, 82%) by the application of the 
general procedure Y described above. MS m/z (M-1) 601. 

EXAMPLE 86 




HN. 
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Lithium 2-[(2,4-dichloi:obeiizoyOaiiiinoJ-5-<2-{2-[(3 
ethoxy}efhoxy)be]izoate 



Step 1: Methyl 2-[(2,4-dichlorobemoyl)amino]-5-(2-{2'[(3' 
pyri(Unylsulfonyl)amino]ethoxy}etho}iy)berizo^^^ 

Use of pyridine-3-sulfonyl chloride (37 mg, 0.21 tnmol; Corey, E. J. et al.; 
J.Org.Chem.; EN; 54; 2; 1989; 389-393) afiforded the title compound (8 mg, 6%) by the 
application of the general procedure X described above. MS m/z (M+1) 568. 

Step 2: Lithium 2-[(2,4-dichlorobenzoyl)€mino]-5'(2'{2'[(3-pyHdiny^^ 
ethoxy}ethoxy)benzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)ainino]-5-(2-{2-[(3- 
pyridinylsulfonyl)ainino] ethoxy}ethoxy)benzoate (7.2 mg, 0.13 mmol) afforded the title 
compo\md (7.7 mg, 84%) by the application of the general procedure Y described above. 
MSm/z(M-l) 553. 
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EXAMPLES? 

LitUum2-[(2,4-dicUorobeiizoyl)aiiimo]-5-[2-(2-{[(2,4- 
difluoroaiiiliiio)carbonyl] amino} etfaoxy)ethoxy]beiizoate 



CI 




Step 1: Methyl 2'[(2J-dichIorobenzoyl)aminoJ-5-[2-(2'ff(2,4- 
difluoroanilinojcarboryljammo} ethoxy)ethoxyJbenzoate 

A suspension of methyl S-[2-(2"-aminoefhoxy)efhoxy]*2-[(2,4- 
dichlorobenzoyl)aimno]benzoate ttifluoroacetate (90 mg, 0.16 nimol), 2,4-dlifluorophenyl 
isocyanate (40 mg, 0.26 xnmol) and resin-bound diisopropylethylamine (0.40 mmol) in 
acetonitriIe:DCM (1:1) (6 ml) was agitated at room temperature for 20 hours. After 
filtration and evaporation the residue was purified by preparative LC-MS to give the title 
compound (16 mg, 17%). MS m/z (m+1) 582. 

Step 2: Lithium 2-[(2,4-dichIorobemoyl)aminoJ'5'[2-(2'{f(2,4- 
difluoromilino)carbonyl] amino} ethoxy)ethoxy]berizoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2-{[(2,4- 
difluoroanilino)carbonyl]amino} ethoxy)ethoxy]benzoate (16 mg, 0.027 mmol) afiforded 
the title compound (17 mg, 97%) by the apphcation of the general procedure Y described 
above. MS m/z (M-1) 566. 

EXAMPLE 88 
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Litbium 2-[(2,4-dich]orpbenzoyl)ainino]-5-[2-(2-{[(4-ilaoroai^^ 
ethoxy)ethoxy]benzoate 



Step 1: Methyl 2-[(2A-dichlorobenzoyl)amino]-5-[2-(2-{[(4- 
fluoroanilinojcarbonyljamino} ethoxyjethoxyjbenzoate 

Use of 4-fluorqphenyl isocyanate (29 mg, 0.21 mmol) afforded the title coD:5)oimd 
(2.1 mg, 2%) by the application of tfie general procedure X described above. MS m/z 
(M+1) 564. 

St^ 2: Methyl 2''[(2,4'dichlorobemayl)cmino]'5-[2'(2-^^^^ 
fluoroanilino)carbonyl] amino} ethGxy)ethaxy]bemoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2-{[(4- 
fluon)anilino)caibonyl]aiimio} ethoxy)ethoxy]benzoate (2.1 mg, 0.0037 mmol) aflForded 
the title compound (3.3 mg, 81%) by the application of the general procedure Y described 
above. MS m/z (M-1) 548. 

EXAMPLE 89 

Lithium 2-[(2,4-dichlorobenzoyl)aminol-5-[2-(2-{[(4. 
isopropylanilino)carbonyI] amino} ethQxy)ethoxy]benzoate 
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Step 1: Methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2-{[(4- 
isopropylanilino)carbonyl] amino} ethoxy)ethoxyJbenzoate 

Use of 4-isopropylphenyl isocyanate (34 mg, 0.21 mmol) afforded the title 
compound (24 mg, 20%) by tiie application of the general procedure X described above. 
MS m/z (M+1) 588. 

Step 2: Lithium 2-f(2,4-dichlorobenzoyijaminoJ-5-f2'(2-{[(4' 
isopropylanilino)carbonyl]amino}ethoxy)ethoxy]benzoate 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2-(2-{[(4- 
isopropylanilino)carbonyl]amino}ethoxy)ethoxy]benzoate (24 mg, 0.041 mmol) afforded 
the title compound (25 mg, 95%) by the application of the general procedure Y described 
above. MS m/z (M-1) 572. 
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EXAMPLE 90 

Lifhiam 2-[(2,4-dichlorobeiizoyl)ammo]-S'-[2-(methylsidfanyQeth^ 



Step 1: Methyl 2'[(2,4'^ichlorobenzoyl)amino]'5-[2-(methyb^ 

Use of 2-(methylsulfanyl)ethanol afforded the title compound (8 mg, 4%), as a 
white solid, by the application of the general procedure A described above. NMR 
(CDas) S 11.30 (s, IH), 8.78 (d, J = 9.23 Hz IH), 7.62-7.55 (m, 2H), 7.48 (d, J = 2.12 
Hz IH), 7.35 (dd, J = 8.31, 1.98 Hz IH), 4.17 (t, J - 6.86 Hz 2H), 3.90 (s, 3H), 2.89 (t, J 
6.86 Hz 2H), 2.22 (s, 3H); MS 414 miz (M+1). 

Step 2: Lithium 2-f(2,4-dichlorobenzoyl)amimJ-5-[2-(methyIsidfanyl)eth^ 

Use of methyl 2-[(2,4-dichlorobenzoyl)amino]-5-[2- 
(methylsulfanyl)ethoxy]benzoate afforded the title compound (4.4 mg, 100%) as a white 
solid by the application of the general procedure B described above. MS m/z 398 (M-1). 

BIOLOGICAL METHODS 

(I) Cell-based reporter assays 

The effect of compounds according to the invention on activation of 
PPARa and PPARy were determined. Reporter geae assays were performed 
essentially as described in Bertilsson et al., 1998 (Proc. Natl Acad. Sci. U.S.A. 
95:12208-12213), by transient co-transfections of CaCo2/TC cells with a GAL- 
4-LBD (Ligand Binding Domain) fusion constructs, containing the nucleotide 
sequence corresponding to human PPARaLBD (i.e. amino acid residuesl67- 
468) or human PPARyLBD (i.e. amino acid residues 204-477), together with a 
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4xUAS-luciferase reporter gene construct, using the FuGENE-6 transfection 
reagent (Roche) according to the manufacturers recommendations. After 24 
hours, the cells were treated with trypsin, transferred to 96-well microplates and 
allowed to settle. Liduction was performed for 24 hours by applying different 
5 concentrations of compounds diluted in DMSO or DMSO alone (vehicle). 

Subsequently, the cells were lysed and luciferase activity measured, according to 
standard procedures. Experiments were performed in quadrupUcate on at least 
three occasions. 

10 The compounds of formula I exhibit EC50 values on PPARa and PPARy in the 

range of 1-35 and 0.3-50 jiM, respectively. 

(U^ Ligand binding assays 

15 Crude extracts were prepared &omE. coli (BL21CDE3)pLysS, Novagen) 

producing GST-PPARctLBD or GST-PPARyLBD fusion proteins by freeze 
thawing in buffer containing 50 mM Tris-HCl pH 7.9, 250 mM KCl, 10% 
glycerol, 1% Triton X-100, 10 mM DTT, ImM PMSF, 10 [ig/mL DNase and 10 
mM MgCl. Conopetitive ligand binding aissays were performed on immobilized 

20 GST-PPARaLBD or GST-PPARyLBD fusion proteins from crude extracts 
incubated with glutatibione-Sepharose 4B (Amersham Pharmacia Biotech). 
Following immobilization, the slurry was washed three times in binding buffer 
containing 50 mM Tris-HCL, pH7.9, 50 mM KCl, 0.1% Triton-XlOO, 10 mM 
DTT, 2 mM EDTA, dispensed in 96-well filter plates (MHVB N45, MQlipore) 

25 and incubated with a fixed amount tritiated ligand and different concentrations of 
cold competing ligands. EquiUbrium binding was reached after incubation for 2 
hours at room temperature on a plate shaker. The plates were then washed 3 
times in binding buffer, dried overnight at room temperature followed by 
sciatillation counting after the addition of 25nl of scintiUant (Optiscint Hisafe, 

30 Wallac) per well. Each experiment was performed in duphcate and repeated 
independently at least three times. ^H-BRL49653 (ART-605; American 
Radiolabeled Chemicals, USA) was used as the tracer in PPARy conipetitive 
Ugand binding experiments at a concentration of 30 nM (10). ^-GW2331 (70 
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dM) was synthesized at Pharmacia Coiporation and used as the tracer in PPARa 
coiiq)etitive ligand binding experiments (EOiewer, S A. et al. (1997) Proc. Natl. 
Acad. Sd. U.SA. 94: 4318-4323). 

The compounds of foimula I exhibit Ki values on PPARa and PPARy in the range 
of 1-70 (iM and 0.3-35 \sM, respectively. 



(ID) In vivo experiment 

Selected compounds of fonnula I were tested in animal models of relevance for 
measuring PPARy efficacy. The animal model used was ob/ob mouse and as a reference 
compound the known PPARy Ugand, rosigUtazone. The animals were oraUy treated 
during 7 days and parameters as food intake, body weight, plasma glucose, insulin, 
cholesterol, triglycerides and free fatty acids were monitored. Compounds of formula I 
were sJiown to give dose related pharmacological effects. 

STRUCTURAL STUDIES OF A REPRESENTATIVE FROM THE COMPOUND 
SERIES 

The structure of PPARy ligand binding domain (LBD) has previously been 
described in Uterature (Nolte, R. T. et al. (1998) Nature 395: 137-143; Uppeiiberg, J. et al. 
(1998) J. BioL Chem. 273: 31108-31112). The present inventors have determined the 
structure of human PPARy LBD in complex with one of the compounds (Exanq)le 1) 
according to the invention. As indicated in Fig. 1, the compound according to Example 1 
was shown to be located in the Ugand binding pocket of human PPARy. The compound 
was found in an elongated conformation and occiq)ied a region in proximity with, and 
approximately parallel to, helix 3 (the numbering of hehces and strands foUow the 
convention of Uppenberg et al. ^wpra) and in proximity to beta-strand 3 and helices 5 and 
2b. 

The interactions between the compound (ligand) according to the invaition and 
human PPARy can be separated into four categories: 
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(1) Interaction between the dibromo-phenyl moiety of the ligand and the predominantly 
hydrophobic pocket of human PPARy, in particular the side chains of Ile326, 
Met329, Leu330, Leu333, Ala292 and Arg288. 

(2) Interaction between the carbonyl oxygen on the peptide linker of the ligand and this 
side chain sulfur, as weU as the backbone carbonyl oxygen, of Cys285 in human 
PPARy. 

(3) Interaction between the central benzoic acid moiety of the ligand and human 
PPARy, The central benzoic acid moiety is located in a narrow groove in the protein 
made up by the side chains of Met364, Ile341, Cys285 and Arg288, but also the 
backbone atoms of Cys285, Ala284 and Ser342. The interactions are hydrophobic 
in nature, with the exception of a distinct hydrogen bond formed between the 
backbone nitrogen of Ser342 and one of the carboxylate oxygens of the ligand 

(4) Interaction between the thiophene tail of the ligand and human PPARy. This 
interaction is predominantly hydrophobic in nature. The protein atoms involved 
belong to the side chains and backbone of Leu25S, Ile281 and Arg280. 

It has been argued that the activation of nuclear receptors, including PPARy, follows a 
common mechanism where a ligand binds in the ligand binding pocket and thereby 
stabilizes helix 12, which in tum allows for the recruitment of coactivator protems and 
subsequent activation of the transcriptional machinery. Furthermore it has been reported 
(Elbrecht, A. et al. (1999) J. Biol. Cbsm. 274: 7913-7922) that Cys 285 on helix 3 is also 
inxportant for fbe induction of conformational changes mediating this mechanism. 
Ligands, binding in different parts of the binding pocket, have been reported to show 
varying and tissue specijBc agonistic effects from full to partial agorusm, as illustrated by 
the estrogen receptor (McDonnell, D. P. et al. (1995) Mol. Endocrinol. 9: 659-669; 
Mueller-Fahmow, A. and Egner, U. (1999) Current opinion in Biotechnology 10: 550- 
556). Compared with previously disclosed PPAR ligands, the compounds according to 
the invention bind in a novel binding mode. These compounds modulate the activity of 
PPARs in a range of agonistic effects determined in a cell based reporter assay. 
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CLAIMS 



1 . A compound of the formula I 




or a phatmaceutically acceptable salt or a prodrug form thereof wherein 

At is aryl, which is optionally substituted in one or more positions by 

halogen, 

cyano, 

nitre, 

Ci^alkyl, 

Ci^ alkoxy, 

Ci^ alkylthio 

fluoromethyl, 

difluoromethyl, 

trifluoromefhyl, 

difluoromethoxy, 

trifluoromethoxy, 

difluoromethylthio, 

trifluoiomethylthio, 

allyloxy, 

aryloxy, or 

arylthio; 

Xis 
a bond, 

a heteroalkyl chain comprising Scorn 1 to 4 carbon atoms and from 1 to 4 
heteroatoms, or 
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a formula 

-|o-(CH2)nj^Y— 

wherein m is 0, 1, or 2, 
n is 0, 1, 2, or 3, and 

Y is a bond, O, S, NH, NHSO2, NHC(0)NH, or CH=CH;; and 

R is a Ci-Ce-alkyl or an optionally substituted aryl or heteroaryl groiq>, with the 
proviso 

that when X is a bond or O, then R is not a Ci-Ce-alkyl; or 
that said compound is not 

a dibenzoyl-bisanthranilic acid» or 

(4,4'-bis[(l-naphthalenylcaibonyl)ammo]-[l,r-Biphenyl]-3,3'- 
dicarboxylic acid. 



2. The conopound according to claim 1 wherem Ar is an, optionally substituted, phenyl 
ornaphthyl 

3. The compound according to claim 2 wherein Ar is phenyl, substituted in one or 
more positions independently by halogen, nitro, cyano, methoxy, or trifluoromethyl. 

4. The compound according to claim 3 wherein the said phenyl group is substituted in 
one or more positions by halogen. 

5. The compound according to claim 4 wherein Ar is 2,4-dichlorophenyl. 

6. The compound according to any one of claims 1 to 5 wherein X is 
CKCH2)n, 

0-(CH2)n-Y - and Y is an atom selected from O, N and S, 
0-(CH2)2-CKCH2)2-NH, 
0-(CH2)2-O-(CH2)2"NHSO2, or 
0-(CH2)2-0-(CH2)2-NHCONH. 
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7. The compound according to claim 6 wherdn X is 
O, 

(m:h2, 

5 (HCH2)2, 

CKCH2)2-0, or 
CKCH2)2-S. 

8. The compoTind according to any one of claims 1 to 5 wherein X is a bond. 

10 

9. The compoxmd according to any one of claims 1 to 8 wherein R is an optionally 
substituted aryl or heteroaryl group. 



10. The con5)ound according to any one of claims 1 to 9 wherein R is selected from 
group consisting of, optionally substituted, phenyl, naphthyl, thienyl, pyridinyl, 
quinoxalinyl, benzoylphenyl, thiazolyl, furyl, imidazolyl, oxazolyl, pyrazmyl, 
quinolinyl, indolyl, benzofuran, benzothiophenyl (benzotibienyl), pyrimidinyl, 
benzodioxolyl. 



20 11. The compound according to claim 10 wherein the group R is mdependently 

substituted in one or more positions with 

Ci^alkyl, 

Ci^-alkoxy, 

Ci^alkylthio, 
25 Ci^-acyl, 

cyano, 

nitro, 

hydroxy, 

methylhydroxy, 
30 carboxy, 

fluoromethyl, 

difluoromethyl, 

trifluoromethyl, 

difluoromethoxy, 
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trijEluoromethoxy, 

difluoromethylthio, 

txifluoromethylthio, 

halogen, 

formyl, 

amino, 

Ci^g-alkylamino, 

di(Ci.6-alkyl)aniino or Ci^-acylamino, 

aryl, 

aryloxy, 

arylthio, 

Ci.5-aIIcylsulphonyl, 
C2-6-allyloxy, 
benzyloxy, 
benzoyl. 

12. The compound according to claim 11 wherein R is independently substituted in one 
or more positions with 
methyl, 
ethyl, 
isopropyl, 
methoxy, 
thiomethoxy 
ethoxy, 

methylsulfonyl, 

formyl, 

acetyl, 

nitro, 

cyano, 

methylhydroxy, 
methylamino, 
carboxy, 
trifluoromethyl, 
. trifluoromethoxy. 
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chloro, 
fluoro, 
bromo, 
iodo, 

benzyloxy, 
amino, 

dimethylanuno, 
acetylamino, 
phenyl, or , 
phenoxy, 
benzoyl. 

13. The coxnpoimd according to any one of claims 1 to 7 wherein R is methyl. 

14. The compound according to claim 1 which is the compound 
2-[(2,4-dicMorobenzoyl)anMno]-5-(2-thienylmethoxy)benzoate, 
2f[(2,4-dicUorobenzoyl)annno]-5-(3-pyridinylmethoxy)benzoate, 
2-[(2,4-dicMorobenzoyl)amino]-5--[2-(3-thienyl)ethoxy]benzoate, 
5-[2-(3-cUorophenyl)ethoxy]-2-[(2,4-dicUoroben2oyl)aniino]beiizoate, 
2-[(2,4-dicWorobenzoyl)amino]-5-[(4-ethoxybenzyl)oxy]benzoate, 
2-[(2,4-dicUorobenzoyl)amino]-5^{[3Kdimethylamino)benzyl] oxy}bQazoate, 
2-[(2,4-dicUorobenzoyl)amino]-5-[2-<3-methylphenyl)ethoxy]benzoate, 
2.[(2,4-dicMorobenzoyl)amino]-5-[2<l-iiaphfhyl)ethoxy]benzoate, 
2-[(2,4-dicWorobenzoyl)amino]-5-(2-pyridinyhnethoxy)benzoate, 
2-[(2,4^cMorobenzoyl)amino]-5-(2-{[2-(methylsulfenyl)-3- 
pyridinyl]oxy} efhoxy)benzoate, 

2-[(2,4-dicMorobenzoyl)amino]-5-[2-(3-pyridinyloxy)ethoxy]benzoate, 
2-[(2,4-dicMorobenzoyl)amino]-5-[2-(2-qiiinoxalinyloxy)ethoxy]benzoate, 
2-[(2,4-dicMorobenzoyl)amino]-5-{2-[2-<methylsiilfanyl^^ 
ethoxy}benzoate, 

5-[2-(2-aminophenoxy)ethoxy]-2-[(2,4-dichlorobenzoyl)amino]benzoate, 
5-[2-(4-beiizoylphenoxy)efhoxy]-2-[(2,4-dicUorobenzoyl)amino]benzoate, 
2-[(2,4-dicUorobenzoyl)anaino]-5-[2-(2,3,6-trifluorophenoxy)ethox 
5-[2-([l,r-biphenyl]-3-yloxy)ethoxy]-2-[(2,4-Kiichlorobenzoyl)amino]benzoate, 
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2-[(2,4-dicMorobenzoyl)ammo]-5-[2-(phmyIsidfimyl)ethoxy]ben^ 

2-[(2,4-dicUoroben2oyl)aniino]-5-[2-(4-methyI-l,3-thia^^ 

2-[(2,4-dicUorobenzoyl)arQino]-5-(3-furylmethox^^ 

2-[(2,4-dicWorobenzoyl)ammo]-5-[2-(2-tMenyl)ethoxy]beiizoate, 

2-[(2,4-dicUoroben2X)yl)ammo]-5-[2-(2-me%l-5-nitro-lH-im 

yl)e11ioxy]beiizoate, 

2-[(2,4-dicUorobenzoyl)amino]-5-(3-tMenylmethoxy)benzoate, 
2-[(2,4-dicMorobenzoyl)ai]iino]-5-[2-(2-pyridinylsulf^ 
2-[(2,4-<Kchlorobenzoyl)aiiiino]-5-[2-(5-methyl-2-phenyl-l,3-tMazo^ 
yl)ethoxy]beiizoate, 

2-[(2,4-dicWorobenzoyl)aimno]-5-[2-(5-methyl-2-phenyl-l,3-oxazol-^ 
yl)ethoxy]benzoate, 

2-[(2,4-<iicWorobenzoyl)ainmo]-5-[2-(5-ethyl-2-pyridmyl)et^^ 

2-[(2,4-dicUorobenzoyl)ainmo]-5-[2-(2-methoxyphenoxy)etho 

2-[(2,4-dicMorobenzoyl)amino]-5-(4-pyridmylmethoxy)beiizoate, 

2-[(2,4-(iichlorobenzoyl)amino]-5-[3-(3-pyridmyl)propoxy]benzoate, 

2-[(2,4-dichlorobeiizoyl)ainino]-5-[2-(2-pyridinyl)ethoxy]beM 

2-[(2,4-^clilorobeiizoyl)aimno]-5-[2-(3-methoxyphenyl) 

2-[(2,4-dicUo]x>benzoyl)amino]-5-[(3-mti:o-2-p)^ 

2-[(2,4-dicUorobenzoyl)aniino]-5-[(5-mtro-2-pyri^ 

2-[(2,4-dichlorobenzoyl)aimno]-5-{[5-(trifluon)meti^^^ 

5-[(6-cUoxo-2-pyrazinyl)oxy]-2-[(2,4-^chlorobenzoyl)amm 

2-[(2,4-dicUorobeiizoyl)ammo]-S-(2-pyrizmdm 

2-[(2,4-<fichlorobenzoyl)ainino]-5-{[(2E)-3-phenyl-2-^^ 

2-[(2,4-dicUorobenzoyl)aniino]-5-[(3-methoxyben2yl)oxy]bem^ 

2-[(2, 4-dicUorobenzoyl)ainino]-5-(3-tbieayl)benzoate, 

2-[(2, 4-dichlorobenzoyl)atiuno]-S-(2, 4-dichlorophenyl)benzoate, 

2-[(2, 4-dicUorobenzoyl)a2iiino]-S-(4-efhylphenyl)benzoic acid, 

2-[(2,4-dicUorobenzoyl)amino3-5-(8-qumolmyl)beii^ 

5-(13-benzodioxol-5-yl)-2-[(2,4-dichlorobenzoyl)amin acid, 

2- [(2,4-dicUorobenzoyl)aniino]-5-(2,4-dimethoxy-5-pyrim 

3- (acetylai]aino)-4-[(2,4-dicUorobenzoyl)ainino][l,r-biphmyl]-3- 

4- [(2,4-dichlorobenzoyl)amino]-3-(trifluoromethoxy)[lJ'-biph^ 
acid, 
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4- [(2,4-dicMoiobenTOyl)animo]-3'-^thoxy[l,l'-^^^ 

5- (l-benzofuran-2-yl)-2-[(2,4-dicUorobenzoyl)aimno]^ 
4-[(2,4-dicWorobenzoyl)amino]-3'-(hydroxymethyl)[l^ 
acid, 

4-[(2,4-dicUorobenzoyl)ammo]-3'-fomyl[l,r-biphe^^ 
2.[(2,4-<UcUorobenz»yl)aimno]-5-(2-naphthyl)beii^ 
4-[(2,4-dicUorobenzoyl)aimno]-3-isopropyl-ff-methoxy^ 
carboxylic acid, 

4- [(2,4-dicMorobenzoyl)ainino]-4'-fluoro[l,l-biphenyl]-3-caA 
2-[(2,4-dicUorobenzoyl)aiiiino]-5-(2-furyl)beiizoate, 

5- (l-benzothien-3-yl)-2-[(2,4-dicWoroben2oyl)ainino]benzoate^ 
2-[(2,4-dichlorobenzoyl)amino]-5-(2-fomyl-3-thienyl)be^ 
5-(5-acetyl-2-thienyl)-2-[(2,4-dicUorobenzoyl)aimno]be^ 
2-[(2,4-dicWorobenzoyl)ainino]-5-(lH-indol-5-yl)benzoic acid, 
5-(3-caiboxyphenyl)-2-[(2,4-dicUorobenzoyl)ainino]benzoic acid, 
2*-(beaizyloxy)-4-[(2,4-dicMombenzoyl)ainino][l,r^^^^ 
4-[(2,4-dicMorobenzoyl)arainb][l,l-biphenyl]-3-carboxylate^ 
4-[(2,4-dichlorobenzoyl)aimno]-3'-phenyl[l ,r-biph^ 

4- [(2,4-dicWotobenzoyl)atmno]-3'<trifluoromefhyO 

5- (5-cMoio-2-thienyl)-2-[(2,4-dichlorob©Qzoyl)aimno]b 
4-[(2,4-dicUorobenzoyl)ainino]-4'-phenoxy[l,r^^^ 

4- [(2,4-dicMoIobenz©yl)aInino]-2^5•-dimethoxJ^ 
3Kaminomethyl)-4-[(2,4-diciaorobenzoyl)anuno][ 
2-(2-iiaph1hoylaimno)-5-(3-thienyl)benzoate, 
3Xacetylaiiiino)-4-(2-naphthoylaniino)[l,l'-biphenyl]-3-<jaA 
3'-<hydroxymethyl)-4<2-naphthoylaimno)[l,r-bip 

5- (3-tMenyl>2T{[4-(tiifluoromethyl)beiizoyl]amin 
34acetylaniino)-4-{[4-(trifluorometiiyl^^ 
carboxylate, 

3'-(hydroxymethyl)-4-{[4<trifluoromethyl)benM 
caiboxylate, 

2-{[3,5-bis(trifluorome%l)benzoyl]amino}-5-(8-quinol^^ 

4-{[3,5-bis(1iifluoromethyl)benzoyl]aimno}-3'-fomyl[l,r^^^^ 

2-[(4-met]ioxybenzoyl)amino]-5-(8-quinolinyl)benzoate^ 
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4-[(3,5-diclilorobenzoyl)ainino] [1 , 1 '-bipheayl]-3-carboxylate, 

2-[(4-cyanobenzoyl)ainmo]-5-(2-thienylmethoxy)bei^^ 

2-[(2,4-difluorobenzoyl)amino]-5-(2-thienylmethoxy)beiizoat^ 

2-[(2-cMorobenzoyl)anuno]-5-[(3-nitro-2-pyridinyl)oxy]benM 

2-[(2-cUoro-5-mlToben2oyl)ainino]-5-(2-tMenylme11ioxy)beiizoate, or 

2-[(2,4-<iichlorobeiizoyl)amino]-5-[2-(metiiylsulfanyl)ethoxy]bei^^ 

15. A compound according to any one of claims 1 to 14 for use in therapy. 

16. A pharmaceutical formulation containing a compound according to any one of 
claims 1 to 14 as an active ingredient in combination with a pharmaceutically 
acceptable diluent or carrier. 



17. Use of a confound according to the formula I 




or a phaimaceutically acceptable salt or a prodrug form thereof, wherein 

Ar is aryl, which is optionally substituted in one or more positions by 

halogen, 

cyano, 

nitro, 

Ci^alkyl, 

Ci.6 alkoxy, 

Ci^ alkylthio 

fluoromethyl, 

difluoromethyl, 

trifluoromethyl, 

difluorometiioxy. 
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trifluonomethoxy, 

difluoromethylfhio, 

trifluoiometiiyltiiio, 

allyloxy, 

aryloxy, or 

arylthio; 

Xis 

a bond, or 

a heteroalkyl chain comprising from 1 to 4 carbon atoms and j&om 1 to 4 
heteroatoms, or 
a formula 



wherein m is 0, 1, or 2, 
nisO, l,2,or3, and 

Y is a bond, O, S, NH, NHSO2, NHC(0)NH, or CH=CH;; and 

R is Ci-Q-aJkyl or an optionally substituted aryl or heteroaryl group, 

for the nuinufacture of a medicament for use in ttxe treatment or prevention of 
diabetes. 

1 8. The use according to claim 1 7, wherem the said compound is 
2-[(2,4-dicUorobenzoyl)anaino]-5-^2-tWenyhnethoxy)benzoat 
2-[(2,4-dichlorobenzoyl)ainino]-5-(3-pyridinyhnethoxy)benzoate, 
2-[(2,4-dicUorobenzoyl)amino]-5-[2-(3"thienyl)ethoxy]ben2oate, 
5-[2-(3-chlorophenyl)ethoxy]-2-[(2,4-dicUorobenzoyl)amino]benzoate, 
2-[(2,4-dichlorobenzoyl)amino]-5-[(4-ethoxybenzyl)oxy]benzoate, 
2-[(2,4-dichlorobenzoyl)amino]-5~ {[3-(dimethylamino)benzyl] oxy}benzoate, 
2-[(2,4-dichlorobenzoyl)amino]-5-[2-(3-methylphenyl)ethoxy]benzoate, 
2-[(2,4-dichlorobenzoyl)aniino]-5-[2-(l"naphthyl)ethoxy]benzoate, 
2-[(2,4-dichlorobenzoyl)amino]-5-(2-pyridinylmethoxy)ben2oate, 
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2-[(2,4-dicUorobeirzoyl)animo]-5-(2-{[2-(methylsulfan^^ 
pyridinyl]oxy} ethoxy)benzoate, 

2-[(2,4-dichloroben2oyl)anmio]-5-[2-(3-pyridmyloxy)e1]io^^^ 
2-[(2,4-dicMoroben2oyl)amino]"5-[2-(2-qumoxalinyloxy)eao 
5 2-[(2,4-dicMorobemoyl)ainino]-5-{2-[2-(methylsxilfim 
ethoxy}benzoate, 

5-[2-(2-aininophenoxy)ethoxy]-2-[(2,4-dicUorobCTZoyl)ain^ 

5-[2-(4-benzoylphenoxy)ethoxy]-2-[(2,4-dicUorobeirzoyl)aiiiino]beiizoat 

2-[(2,4-dicWoroben2oyl)ainino]-5-[2-(2,3,6-trifIuorophenoxy)eth^ 

10 5-[2-([l , 1 -biphenyl]-3-yloxy)ethoxy]-2-[(2,4-dichlorobenzoyl)aiiiino]beiizoate, 

2-[(2,4-dicMorobenzoyl)amino]-5-[2-(phenylsxilfanyl)ethoxy]b^^ 
2-[(2,4-dicUorobenzoyI)ammo]-5-[2-(4-methyI-l,3-thiazol-5 
2-[(2,4-dicWorobenzoyl)aimno]-5-(3-furylmethoxy)be^ 
2-[(2,4-dicMorobenzoyl)ainino]-5-[2-(2-tWenyl)ethoxy]benzoa^^^ 

15 2-[(2,4-dichloiX)benzoyl)aimno]-5-[2-(2-methyl-5-mt^^ 
yl)ethoxy]beiizoate, 

2-[(2,4-dicUorobenzoyl)aimno]-5-(3-thienylmethoxy)be^ 
2-[(2,4'-dicMorobenzoyl)aiiamo]-5-[2-(2-pyri<iiny 
2-[(2,4-dichlorobeiizoyl)ainino]-5-[2-(5-methyW^^ 
20 yl)etiioxy]bOTzoate, 

2-[(2,4-dicUorobenzoyl)amino]-5-[2-(5-methyl-2-ph ,3-oxazol-4- 
yl)ethoxy]benzoate, 

2-[(2,4-dichlorobem:o3d)ainmo]-5-[2-(5-ethyl-2-py^ 
2-[(2,4-dicUorobenzoyl)amino]-5-[2-(2-methoxyphenoxy)e^ 

25 2-[(2,4-dicMorobenzoyl)aimno]-5-(4-pyridmylmethoxy)b 
2-[(2,4-dicUorobenzoyl)ainino]-5-[3-(3-pyridinyl)pmpo^^ 
2-[(2,4-dicUorobenzoyl)amino]-5-[2-(2-pyridinyl)ethox^^ 
2-[(2,4-dichlorobeozoyl)ainmo]-5-[2-(3-methoxyphenyl)e^^ 
2-[(2,4-dichlorobenzoyl)aiiuno]-5-[(3-mtro^ 

30 2-[(2,4-dicUorobenzoyl)aimno]-5-[(5-nitro-2-pyridinyl)o^^ 
2-[(2,4-dicUorobenzoyl)aiiuno]-5-{[5-(trifluoiomethyl)-^ 
5-[(6-cUoro-2-pyrazmyl)oxy]-2-[(2,4-dichlorobe]xzoyl)ainino]benzoate, 
2-[(2,4-dicUorobenzoyl)amino]-5-(2-pyriini(iinyloxy)benzoa 
2-[(2,4-dicUoroben2oyl)ainmo]-5-{[(2E)-3-phenyl-2-propenyl]oxy}beiizoate, 
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2-[(2,4-^cMoiobenzoyl)amino]-5-[(3-methox3*eiizyl)ox^^ 

2-[(2, 4-dicUorobenzoyl)ammo]-5-(3-fhieQyl)benzoate, 

2-[(2, 4-dichlorobenzoyl)amino]-5-(2, 4-dichlorophenyl)benzoate, 

2-[(2, 4-dicUorobenzoyl)ainmo]-5-(4-e1bylphenyl)benzoic acid, 

2-[(2,4HiicMoroben2oyl)amino]-5-<8-<iuinolm^ acid, 

5-(l,3-bmzodioxol-5-yl)-2-[(2,4-dicUorobenzoyl)amino]beiizoic^^ 

2-[(2,4-dicUorobenzoyl)aimno]-5-(2,4-dimethoxy-5-pyrM 

3'-(acetylainino)-4-[(2,4-dicUorobenzoyl)amino][l,r-bip 

4-[(2,4-dichlorobenzoyl)airimo]-3'-(trifluoromethoxy^ 

acid, 

4-[(2,4-dicMorobCTZoyl)ainino]-3'-ethoxy[l,V-biphenyl]-3-carboxyUcaci^^ . 

5<l-benzofuran-2-yl)-2-[(2,4-dicMorobenzoyl)aiiuno]^ 

4-[(2,4MiicUorobenzoyl)amino]-3'-^ydroxymethyl)[l,r-^^^ 

acid, 

4-[(2,4-dichlorobenzoyl)ainrno]-3'-formyl[l,r-biphenyl]-3-c^^ 
2-[(2,4-dicMorobenzoyl)ainino]-5-(2-naphthyl)beiizoic acid, 
4-[(2,4-dichlorobenzoyl)anmlo]-3'-isopropyl-6'-irie&^ 

carboxyKc acid, * 

4- [(2-,4-didilorobenzoyl)anmM)]-4'-fIuoro[l,l!^^^ 
2-[(2,4^iicMoiX)benzoyl)aiiuno]-5-(2-furyl)beiiz 

5- <l-benzothien-3-yl)-2-[(2,4"dichlorobenzojd)aimno]ben^ 
2-[(2,4-dicUorobenzoyl)ainino]-5-<2-fomyl-3-tMe^^ 
5-(5-acetyl-2-ttoenyl)-2-[(2,4-dicMorobeiizoyl)aniino]b^ 
2-[(2,4-dicWorobenzoyl)anMno]-5-<lH-indol-5-yl)be^ acid, 
5-(3-carboxyphenyl>2-[(2,4-dicUcTObenzoyl)anmio]benzoic acid, 
2'-(benzyloxy)-4-[(2,4-dicMorobeiizoyl)ammo][l,l^ 
4-[(2,4-dichloK)benzoyl)amiiio][l,r-biphenyl]-3-caiboxylate, 
4-[(2,4-dicUorobeiizoyl)aniino]-3'-phenyl[l,l-biphenyl]-^ 

4- [(2,4-dicUoiobenzoyl)amino]-3Htrifluoiomethyl)[l, 

5- (5-cUoro-2-thieayl)-2-[(2,4HiicUorobenzoyl)anm 
4-[(2,4HiicUorobenzoyl)ainino]-4*-phenoxy[l,l'-bipheny^^ 
4-[(2,4-dicMorobai2»yl)ainino]-2\5'-dimethoxy[l,r-biphe^^^ 
3'-(aminomethyl)-4-[(2,4-dicUorobenzoyl)aiirino][l,l'-^^^ 
2-(2-imphthoylaiiuno)-5-(3-thienyl)benzoate, 
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10 



15 



19. 

20 



20. 

25 



3-(acetylaniino)-4-(2-naphthoylaimno)[l,r-biphenyl]-3 

3'-(hydiDxymethyl)-4-(2-naphthoylatnino)[l,r-biphOT^^ 

5-(3-tMenyl)-2-([4-(trifluoromethyl)benzoyl]armM 

3-(acetylaniino)-4-{[4-(tiifluoromethyl)benzoyl]aiim 

carboxylate, 

3- (hydroxymethyl)-4-{[4-(trifluoromethyl)benzoyl]ai^ 
carboxylate, 

2-{[3,5-bis(trifluorome&yl)ben2oyl]amino}-5"(8-qumoImyl)beii^ 

4- {[3,5-bis(trifluoromethyl)benzoyl]ainino} -3 -fonnyl[ 1 , 1 '-biphenyl]-3-carboxylate, 
2-[(4-methoxybenzoyl)ainino]-5-(8-quinolmyl)benzoate, 
4-[(3,5-<iicUorobeiizoyl)animo][l,r-biphenyl]-3-carboxylate^ 
2-[(4-cyanobenzoyl)aiiiino]~5-(2-tliienybnethoxy)benzoate, 
2-[(2,4-<iifluorobenzoyl)ammo]-5~(2-thienybnethoxy)bem^ 
2-[(2-chlorobenzoyl)ammo]-5-[(3-nitro-2-pyridinyl)oxy]beiizoate^ 
2-[(2-cUoro-5-mtrobenzoyI)aniino]-5-(2-thienylmethoxy)benzo^^^^ 
2-[(2,4-dicMorobeiizoyl)amino]-5-[2-(methylsulf^ or 
2-[(2,4-dicWorobenzoyl)amino]-m-toluate 

A pharmaceutical formulation containing a compound according to any one of 
claims 1 to 14 as an active ingredient in combination with a pharmaceutically 
acceptable diluent or carrier. 

A method for treatment or prevention of diabetes, conqprising administering to a 
subject in need thereof an ejQfective amount of a conq)o\md according to the formula 
I 




or a pharmaceutically acceptable salt or a prodrug form thereof, wherein 
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At is aiyl, which is optionally substituted in one or more positions by 
halogen, 



Ci^alkyl, 

alkoxy, 
Ci.6 alkylthio 
fluoromethyl, 
difluoromethyl, 
trifluoromethyl, 
difluoromethoxy, 
trifluoromethoxy, 
difluoromethylthio, 
trifluoromethylthio, 
allyloxy, 
aiyloxy, or 
arylthio; 

Xis 

a bond, or 

a heteroalkyl chain comprising jQrom 1 to 4 carbon atoms and from 1 to 4 
heteroatoms, or 
a formula 



wherein m is 0, 1, or 2, 
nis 0, 1,2, or 3, and 

Y is a bond, O, S, NH, NHSO2, NHC(0)1SIH, or CH=CH;; and 

R is Ci-Cs-alkyl or an optionally substituted aryl or heteroaryl group. 

21 . The method according to claim 20, wherem the said compound is 
2-[(2,4-dichlorobenzoyl)amino]-5-(2-thienylmethoxy)benzoate, 



cyano. 



nitro. 
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2-[(2,4-^chlorobeiizoyl)amino]-5-(3-p>Tidmylm^ 

2-[(2,4-dicMorobenzoyl)ammo]-5-[2-(3-tMenyl)elhoxy]be^ 

5-[2-(3-clilorophenyl)ethoxy]-2-[(2,4-dichlorobenzoyl)am 

2-[(2,4-^chlorobenzoyl)aimno]-5-[(4-ethoxybenzyl)oxy]be^ 

2-[(2,4-dicUorobenzoyl)ainino]-5- {[3-(dimethylamino)benzyl] oxy}benzoate, 

2-[(2,4-dicWorobenzoyl)amino]-5-[2-(3-methylphenyl)etho^^^ 

2-[(2,4-4icUorobeiizoyl)aimno]-5-[2-(l-naphthyl)el3ioxy]beii2oate^ 

2-[(2,4-dicWorobenzoyl)ainino]-5-(2-pyridinylmethoxy)benzoate, 

2-[(2,4-dicMorobenzoyl)amino]-5-(2-{[2-(methylsulf^ 

pyridinyljoxy} ethoxy)benzoate, 

2-[(2,4-dicWorobenzoyl)ainino]-5-[2<3-pyridmyloxy)ethoxy]benzoate, 
2-[(2,4KiicUorobenzoyl)amino]-5-[2-(2-quinoxalmyloxy)ethoxy]bem^ 
2-[(2,4-dicMorobenzoyl)amino]-5-{2-[2-(methylsulfanyl)phenox 
ethoxy}benzoate, 

5-[2-(2-aimnophenoxy)e11ioxy]-2-[(2,4-dichlorobenzoyl)amino]b^^ 

5-[2-(4-benzoylphenoxy)ethoxy]-2-[(2,4-dicMorobenzoyl)amino]benTO 

2-[(2,4-dichlorobenzoyl)amino]-5-[2-(23,6-trifluorophenoxy)ethoxy]beiizoate^ 

5-[2-([ 1 4 •-biphenyl]-3-yloxy)ethoxy]-2-[(2,4-dicWorobenzoyl)amino]b^ 

2-[(2,4-dichloroben2»yl)aimno]-5-[2-(phenylsul^^ 

2-[(2,4-dicUoroben2oyl)amino]-5-[2-(4-methyl-l,3-thiaTO^ 

2-[(2,4-di(Woroben2»yl)aniino]-5-(3-furylmeth 

2-[(2,4-dicUorobenzoyl)ammo]-5-[2-(2-lWenyl)ethoxy]ben^ 

2-[(2,4-dicUoroben2»yl)aimno]-5-[2-(2-methyl"5-m 

yl)ethoxy]benzoate, 

2-[(2,4-dicUorobaizoyl)amino]-5-(3-11iienyhnethoxy)beM 
2-[(2,4-dichlorobenzoyl)aiiiino]-5-[2-(2-pyridmj4sutf^ 
2-[(2,4-dicUorobenzoyl)amino]-5-[2-(5-methyU2-phOT^ 
yl)ethoxy]benzoate, 

2-[(2,4-dicUorobenzoyl)amino]-5-[2-(5-methyl-2-phenyl-l,3-^^ 
yl)ethoxy]benzoate, 

2*[(2,4-dicMorobenzoyl)ainino]-5-[2-(5-ethyl-2-pyridinyl)et^^ 
2-[(2,4-dicUorDbenzoyl)amino]-5-[2-(2-metiioxyphenoxy)e&^ 
2-[(2,4-dicUorobenzoyl)amino]-5-(4-pyridinylmethoxy)benzoate, 
2-[(2,4-dichlorobenzoyl)aniino]-5-[3-(3-pyridinyl)propoxy]ben2oate, 
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2-[(2,4KiicMoiobeiizoyl)ainmo]-5-[2-(2-pyridiny 

2-[(2,4-dicMorobenzoyl)aimno]-5-[2-(3-methoxyphenyl)ethoxy^ 

2-[(2,4-dicUombenzoyl)amino]-5-[(3-mtro-2-pyridinyO 

2-[(2,4-dichlorobenzoyl)aiiimo]-5-[(5-mtro-2-pyridiny 

2-[(2,4-dU[cUorobeiizoyl)amino]-5-{[5-(trifluoromet^^^ 

5-[(6-cMoro-2-pyimmyl)oxy]-2-[(2,4-dicUorobenzoyl)amino]b 

2-[(2,4-dichlorobenzoyl)ammo]-5-(2-pyrimidm 

2-[(2,4-dicUorobenzoyl)ainino]-5-{[(2E)-3-phenyl-2-^^^ 

2-[(2,4-dichlorobenzoyl)ammo]-5-[(3-methoxybenzyl)oxy]ba^ 

2-[(2, 4-dicUoit)benzoyl)amino]-5-(3-thienyl)ben2oate, 

2-[(2, 4-dicUorobenzoyl)amino]-5-(2, 4-dichlorophenyl)benzoate, 

2-[(2, 4-dicMorobenzoyl)amino]-5-(4-ethylpheayl)benzoic acid, 

2-[(2,4Hiichlorobenzoyl)amino]-5-(8-qumolinyl)beiizoic acid, 

5-(l,3-beiizodioxol-5-yl)-2-[(2,4-dicUorobeiizoyl)aniiiio]benzoicacid, 

2-[(2,4-dicUorobenzoyl)ainino]-5-(2,4-dimethoxy-5-pyriim acid, 

3'-(acetylaimno)4-[(2,4-dicWorobeiizoyl)aimno][l,r-biphenyl]-3-ca^^ acid, 

4-[(2,4-dicUorobenzoyl)aiiiino]-3-(trifluoromethoxy)[lJ'-biph^ 

acid, 

4- [(2,4-dicWorobeaxzoyI)ainino]-3*-ethoxy[l,r-biphenyl]-3-carbox 

5- (l -ben2ofiu:an-2-yl)-2-[(2,4-dicUorobenzoyl)ainino]be^ acid, 

4-[(2,4-dicMorobenzoyl)aimno]-3*-<hydroxymethyl)[14'-^^ 
acid, 

4-[(2,4-dicMoroben2»yl)aimno]-3-formyl[14*-biphenyl]-^ 
2-[(2,4-dicUoiobenzoyl)aniino]-5-(2-naphthyl)benzoic acid, 
4-[(2,4-dicUorobenzoyl)amino]04soprqpyl-6-methoxy^ 
carboxylic acid, 

4- [(2,4-dichlorobenzoyl)amino]-4 -fluoro[l, 1 -biphenyl]-3-carboxylic acid, 
2-[(2,4-dicUorobenzoyl)ainino]-5-(2-furyl)benzoate, 

5- (l-beii2otibien-3-yl)-2-[(2,4-dicUorobenzoyl)ainino]be^ 
2-[(2,4-dicMorobenzoyl)amino]-5<2-formyl-3-tfaienyl)ben^ 
5-(5-acetyl"2-thirayl)-2-[(2,4^cUoit>beiizoyl)ainino]be^ 
2-[(2,4-^cUorobenzoyl)aimno]-5-(lH-indol-5-yl)b^ 
5-(3'K;aiboxyphenyl)-2-[(2,4-dicUorobeiizo)d)aniino]beQzoic add, 
2'-(beiizyloxy)-4-[(2,4-dicUon)benzoyl)amino] '-biphenyll-S-carboxylate, 



111 



03/0()4458 



PCT/SE()2/()1323 



4-[(2,4-dichlorobenzoyl)amino][l,r-biphenyl]-3-ca^^ 
4-[(2,4-(Kchlorobenzoyl)aimno]0'-phenyl[l,r-bipheny 

4- [(2,4-dichlorobenzoyl)aimno]-3'-(trifluoromethyl)[14'^^^ 

5- (5-cMoro-2-&ienyl)-2-[(2,4-dicMorobenzoyl)amino]benzoate^ 
4-[(2,4-dicUorobenzoyl)ammo]-4-phenoxy[l,r-biphenyy 

4- [(2,4-dicUorobenzoyl)ammo]-2^5'-dimethoxy[14 -bipheny]]-3-carboxyla 

3 Kaitunomethyl)-4-[(2,4-dichlorobenzoyl)aii^ [1 , 1 -biphenyl]-3-caiboxylic acid, 

2- (2'naphthoylainino)-5-(3 -thienyl)benzoate, 

3- (acetylamino)-4-(2-naphthoylamino)[l,r-biphenyI]-3-carboxylate 
3-(hydroxymethyl)-4-(2-naphthoylairdno)[l,r-biphenyl]-3-c^^ 

5- (3-thienyl)-2-{[4-(trifluoromethyl)benzoyl]amino}ben2oate, 
3'-(acetylaiimio)-4-{[4-(trifluoromethyl)benzoyi]ainm 
carboxylate, 

3 - (hydroxymethyl)«4-{[4-(tiifluoix)methyl)benzoyl]^^ 1 -biplieiiyl]-3- 
carboxylate, 

2-{[3,5-bis(trifluoromethyl)benzoyl]amino}-5-(8-quinolinyl)^ 

4- {[3,5-bis(trifluoromethyl)benzoyl]animo} -3 -form 
2-[(4-methoxybenzoyl)ammo]-5-(8-qiimolinyl)benzoate, 
4-[(3,5-dicUorobenzoyl)atxuno][l,r-biphenyl]-3-caAoxyl^^ 
2-[(4-cyanobenzoyl)ainino]-5-(2-tMenybnetJioxy)ben2» 
2-[(2,4-di£luoK)be3izoyl)ainino]-5-(2-tMenybne&^ 
2-[(2-ddorobenzoyl)aiiiino]-5-[(3-nitio-2-pyridin 
2-[(2-chloro-5-mtroben2oyl)animo]-5-(2-1hienyto 
2-[(2,4-<iicMorobeiizoyl)amino]-5-[2-(methyisulfenyl^ 
2-[(2,4-dicUorobenzoyl)ainino]-/n-toluate 

A method for modulating peroxisome proliferator-activated receptor activity, 
comprising contacting flie receptor with an effective stimulatory or inhibitory 
amount of a compound of the formula I: 
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0) 



or a phannaceutically acceptable salt or a prodrug form thereof, wherein 



Ar is aryl, which is optionally substituted in one or more positions by 



halogen, 

cyano, 

nitro, 

Ci.6alkyl, • 

Ci^ alkoxy, 

Ci.6 alkylthio 

fluoromethyl, 

difluoromethyl, 

trifluoromethyl, 

difluoromethoxy, 

trifluoromethoxy, 

difluoromethylthio, 

trifluoromethylthio, 

allyloxy, 

arjioxy, or 

arylthio; 

Xis 

a bond, or 

a heteroalkyl chain comprising j&om 1 to 4 carbon atoms and from 1 to 4 
heteroatonris, or 
a formula 
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wherein m is 0, 1, or 2, 
nis 0, 1,2, or 3, and 

Y is abond, O, S, NH, NHSOi, NHC(0)NH, or CH=CH; and 
5 R is Ci-Ce-alkyl or an optionally substituted aryl or heteroaryl group. 
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